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DEATH OF MR. JOSEPH R. THOMAS. 


(Pia satis s a : 

Mr. Joseph R. Thomas, the Editor of the JouRNAL, died at his home 
in Glen Ridge, New Jersey, on the evening of Saturday, November 28. 
The funeral services were held in Christ Episcopal Church, Glen Ridge, 
at 2:30 p.m., Thursday, the 3d inst. The JourNaL for next week will 
contain an outline of his long, useful and honorable career. 


eee 
.. (Orric1aL NOTICE. ] 
Annual Meeting, Society of Gas Lighting. 





| OFFICE OF THE SECRETARY, Nov. 30, 1896. 
The annual meeting of.the Society of Gas Lighting will be held 


in The Arena, No, 39 West 3tst stréet, New ‘York City, at 3 p.m., Thurs- 
day; December 10, : so 


F..8, Benson, Secretary. 


ENTERED AT THE POST OFFICE AT NEW YORK, N. Yo, 


AS SECOND-CLASS MATTER. 





[OFFICIAL NOTICE. ] 
December Meeting, Guild of Gas Managers. 





OFFICE OF THE SECRETARY, Dec. 2, 1896. 
The December meeting of the Guild of Gas Managers will be held in 
Young’s Hotel, Boston, Mass., at noon of Saturday, the 12th inst. 
A. K. Quinn, Secretary. 
ee eee 
[OFFICIAL NOTICE. } 


Place for Holding Next Annual Meeting, Ohio Gas Light 
Association. 





OFFICE OF THE SECRETARY, COLUMBUS, O., 
November 20th, 1896. 


To the Members of the Ohio Gas Light Association : At a meeting 
the Executive Committee, held on the 17th inst., it was unanimously 
voted to accept an invitation of the Managers of the ‘“‘ Gas Exposition ” 
to hold our next annual meeting in New York city, Wednesday and 
Thursday, February 3d and 4th, 1897. Previous to taking this action, 
notices had been mailed to each member asking for an expression of 
opinion regarding the advisability of such a change. The replies were 
almost unanimously in favor of holding the meeting in New York. 

The managers of the Exposition have very kindly offered every 
assistance in their power to make the meeting a success, and if each of 
our members will arrange his affairs so as to attend and take an active 
part, there is no question but that the ‘‘ Thirteenth Annual” will be the 
most profitable and interesting meeting yet held. Nosuch opportunity 
has'ever before been offered for the examination of gas appliances as 
will be given us. Be sure to take advantage of it. Remember this is 
‘Ohio year,” and let there bea large attendance of Ohio men at this 
meeting. Special railroad and hotel rates have been promised, the 
nature of which will be announced in a Jatercircular. Efforts will be 
made to have as many as can arrange to do so, goon the same train, 
for which special sleeping cars will be reserved. Yours respectfully, 

A. P. LATHROP, Secretary. 
TE 
BRIEFLY TOLD. 


THE OHIO Gas LIGHT ASSOCIATION, 





THE VALUE oF ‘“‘SHoRT Topics” aS PROMOTERS OF USEFUL DIs- 
CUSSIONS.—To-day we conclude our abstract report of the proceedings 
of the St. Louis meeting of the American Association, and we submit 
that the last chapters of the records of that assemblage will be read 
with pleasure and profit, for the short topics handed in by Messrs. T. 
Littlehales, A. C. Humphreys, A. B. Slater, Jr., and A. E. Forstall, 
were on themes of so practical a nature, and were so pithily put, that 
everyday application of their teachings may be made in every gas 
works in the country. The discussions that followed showed beyond 
doubt that the ‘‘short topic” is to remain a feature of the technical 
side of our Association meetings; and the whole scheme proves that the 
success of gas conventions from a technical point of view is not by any 
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means dependent upon the preparation of set papers of more or less 
length or abstruseness. The ‘‘ topics” by Messrs. Littlehales and Hum- 
phreys had much in common, in that the first bore the title of ‘‘ Service 
Pives and Service Piping,” while the second was on ‘‘Coating Service 
Pipes,” and both had so much in support of commonsense practice, said 
in such a way, too, that when it was said it was comprehensible, that lit- 
tle is left to us for comment, other than to remark that if anything was 
omitted in the papers, the proper links were supplied in the discussions. 
Beyond a doubt it pays, and pays well, to test service: pipes before put- 
ting them in the ground ; and a like verdict goes in respect of coating 
them. The topic by Mr. Slater, on ‘‘The Use of the Jet Photometer,” 
is in that gentleman’s best vein, and it brings to mind the thought that 
its brevity byno means conceals the amount of research that its prepar- 
ation involved. The discussion on the topic must be conceded to have 
been eminently fair, in that asummary of it puts the value of the jet pho- 
tometer as an aid tothe gas man just where it belongs—properly adjusted, 
carefully watched and intelligently handled, as a rough and ready esti- 
mator of candle power during the times of gas making, it has a perma- 
nent value in a gas works. Mr. Forstall’s deductions anent the 
question of ‘‘ Wet or Dry Heat—which Gives the Best Results ‘in 
Purification ?” have the stampof actual trial ;. and as his-trials are based 
on the desire only to get at the reality, even if the outcome be rather in 
contravention of a previously accepted theory, itis likely that the ‘‘dry 


heat” method will be threshed out at other places than- Newark this |: 


winter, where some indecision has existed in respect of the certain plan 
to work to. When all the lines that were brought out through the 
‘* short topic ” innovation have been well scanned, no other conclusion 
can be reached than that the innovation is to be a permanence on the 
programme of future meetings of our Associations, 





Mr. SOMERVILLE’S OPINION AS TO THE WISDOM OF INSPECTOR SWIN- 
DELL’s ADVICE.—Last week we published a letter from Mr. M. G. 
Wilder, of Philadelphia, in which that gentleman commented on the 
advice given through the public press of Baltimore by the official gas 
inspector of that city (Mr. W. H. Swindell) to the gas consumers as to 
how they might in their houses reduce a seemingly excessive gas pres- 
sure—Mr. Swindell’s advice was reprinted in the JoURNAL for Septem- 
ber 23d. Mr. Wilder's letter was preceded by some comments of our 
own, theforce of which we believed was directed more against the un- 
fortunate zeal of Mr. Swindell rather than to any other point in the 
controversy, and to regretting that public officials, occupying positions 
similar to that held by Mr. Swindell, often Jost their positions, through 
reversals in elections, just at the time they were beginning to really 
comprehend the true nature of the duties they had been named to per- 
form. Of course, every one knows that fair differences of opinion 
may exist about any matter, and in that view we append the following 
letter on that subject, just to hand from Mr. James Somerville, En- 
gineer and Superintendent of the Indianapolis Gas Company : 

To the Editor AMERICAN Gas LIGHT JOURNAL: It seems to me your 
remarks, and those of your correspondent, Moses G. Wilder, in the last 
issue of the JOURNAL, concerning the advice given through the public 
press of Baltimore by Mr. Swindell, to those consumers who complain 
of an excessive pressure of gas, are entirely too severe and uncalled for. 
I consider his advice most excellent and full of common sense, and, if 
acted upon, will certainly result, as he states, in reduced gas bills, and 
give them a better light. It is the same advice I have often given to 
my consumers, when I was distributing gas in cities where there was 
considerable difference in the altitude of the houses. How often have 
we heard the remark that the gas company increases the pressure for 
the purpose of forcing the gas through the meter, and we as often reply 
by pointing to the stopcock at the meter and saying that the pressure is 
entirely under your own control. The stopcock is placed there for the 
purpose of controlling the pressure, and it would be a good thing if all 
our consumers would so understand it. Surely Mr. Wilder is wrong 
when he says that the pressure is not uniform 25 minutes at atime. If 
he will look on the recording gauge on the governor outlet at the gas 
works, I am sure he will admit that the pressure is fairly uniform. But 
in many towns the houses built on the hills have, of necessity, an ex- 
cess of pressure ; and it is to the occupiers of those that the advice of 
Mr. Swindell is, I consider, sound and timely. 





Nortges.—The management of the elevated railroad system of New 
York have decided to light the coaches by means of compressed gas. 
——Mr. George Griffin has been appointed night superintendent for the 
Hartford City Gas Light Company.——Mr. George B. Ashcraft has 
accepted the Superintendency of the Citizens. Gas and Electric Com- 
pany, of Jacksonville, Fla. 


[ABSTRACT OF PROCEEDINGS.—Concluded from page 853.] 


TWENTY-FOURTH ANNUAL MEETING, AMERICAN 
GAS LIGHT ASSOCIATION. 





HELD IN THE PLANTERS’ Horst, St. Louis, Mo.,. OCTOBER 27, 28 AND 
29, 1896. 





SEconD Day, OCTOBER 28--AFTERNOON SESSION. 


The President announced that two short topics received were on sub- 
jects so closely related that, if no objection were offered, the topics 
would be read so that a joint discussion might ensue. That course was 
agreed to, and Mr. T. Littlehales, of the Syracuse (N.Y.) Gas Company, 
read the following on 


SERVICE PIPES AND SERVICE PIPING. 


This being literally a ‘‘ side issue” in gas distribution, the subject often 
fails to receive the full attention which it deserves. 

In many places the gas company. does not take the trouble to thor- 
oughly test the service pipes before they are laid, and yet there 
is probably no phase of distribution work which will better repay the- 
time, trouble and expense incurred to secure perfection than the right. 
and careful testing of service pipes before they are laid. The follow- 
ing data on this subject are respectfully submitted : » 

Four or five years ago, being desirous of satisfying myself as to* 
whether it did really pay to test the pipes as carefully and rigidly as I 
had been doing for many years, I made a special nots of one consign- 
ment of 12,000 feet of } and 1-inch tubing, which was of European 
manufacture. The pipes were tested under the ordinary steam boiler 
pressure of 30 to 40 pounds per square inch. Every defective spot was 
cut out, and the whole of the defective pieces screwed together ; and a 
test was made as to what gas they would pass. The result showed, at 
2 inches pressure, there was a leakage of 40 feet per hour, equal to 
960 feet per day, or 350,400 feet per annum. The cost of testing and 
coating was about one-tenth cent per foot, or $12 on the whole lot; or, 
in other words, there was a saving of 350,000 feet of gas per annum 
for an outlay of $12. Surely this will pay in every place—except 
where they can make gas for less than 4 cents per 1,000 feet ; and when’ 
I add that the leakage account for last year, in the works in which 
these rigid methods were carried out, was under 5 per cent..on the gas 
made, that is the best evidence as to whether or not that kind of inspec- 
tion and care pays. 

During the past summer at Syracuse a similar test has been made, 
and the following is an extract from my note-book of the result : 

‘*In February, 1896, the Syracuse Gas Company received a consign- 
ment of service tubing, consisting of : 10,000 feet 4-inch ; 1,000 feet 
1}-inch ; 12,000 feet l-inch ; 1,000 feet 14-inch; 2,000 feet 2-inch: 
Total, 26,000 feet. 

‘*Every length was tested by steam pressure from the boiler at the 
works, and 10 defective spots were found in the whole lot, which were 
cut out, screwed together and tested. It was found that at 14-inch 
pressure the leakage was 35.3 feet per hour, equal to 299,228—say, in 
round figures, 300,000 feet per annum; and at 2 inch pressure the 
leakage was 46.15 feet per hour, equal to 404,274 feet per annum. The 
defective spots were either scale holes, or defective weldings, and were 
of such a character that it was a thousand to one against their being 
discovered in passing through the hands of the service men, in the 
ordinary way without testing, although, generally speaking, the con- 
signment was an excellent quality of pipe.” 

While the pipes were heated by the steam they were painted over 
with a thick coating of composition of boiled tar and rubber, and when 
they are put in the trench they receive another coating of the same 
mixture, and laid on as thickly as possible ; if as thick as porridge, so 
much the better, as a good coating will then lay on top of the pipe, 
where most of the corrosion in service pipes takes place. 

Connecting Services to Mains.—Every member of the Association 
has probably seen many cases, especially in the smaller sized mains 
(3-inch and 4-inch), where the main has been broken in two, right | 
through the hole made for the service pipe; a breakage of this sort 
means a loss in gas that would pay ten times over the cost of a suitable 
clip bolted on to the main, which would at:the same time give a better 
thread hold for the service pipe, and strengthen the main at a weak 
‘spot. ‘ 

For the past 20 years I have never had a service pipe connected toa 
3-inch or 4-inch main without using a clip, and where a 14 inch service 
goes into a 5-inch main a clip should be used. 

Size of Service Pipes.—Probably most of the older gas men will re- 





member that, in their earlier days, }-inch services were not uncommon, . 
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especially to street lamps, and while of course no one would think of 
using that size now-a-days, it is questionableif we have generally gone 
as far as is desirable in increasing the size of services. 

A shrewd and able gas brother, from the Eastern States, rather 
startled me the other day when discussing the service pipe question by 
saying, ‘‘ We never think of laying anything less than 14-inch service 
pipe to any building.” At the time I thought that rather an extrava- 
gant notion ; but the more the matter is carefully examined the more 
will be found to be said in favor of the idea. The first consideration 
that will naturally occur is the extra cost ; well, what does it amount 
to? 

Assuming a service of 100 feet in length, the value of pipe in Syra- 
cuse alone would be: For }-inch, say, about $2.05 ; 1-inch, $2.84; 14- 
inch, $3.93. 

Now, inasmuch as in the settlement of a 3-inch pipe from any cause 
to the small extent of 3-inch, there is a depression in which condensa 
tion can collect sufficiently to entirely shut off the gas, and in a service 
located a mile or more distant from the gas works the cost in a single 
season for labor to clear a couple of stoppages would exceed the differ- 
ence in cost for the larger sized service pipe, which would run so much 
longer without attention, and at the same time avoid the inconvenience 
to and complaints of consumers of insufficient supply, the question of 
larger services is one well worthy of consideration by the members of 
the Association, and any gas manager who lays down an absolute rule 
to have every foot of service pipe tested and coated before it is laid will 
never have cause to regret the time, trouble or expense incurred in so 
doing. 

Service Cocks and Boxes in the Sidewalk—Are they of any Value 
Commensurate with their Cost ?—In my judgment decidedly ‘‘ No,” 
except in special cases of large buildings or mills, factories, ete., be- 
cause, if the stopcock boxes are to be of any value, they must be looked 
after, examined, kept clean and in proper working order—which, as a 
rule, they are not—so that they can be opened or closed at a moment’s 
notice. If this is not done they can be of no possible use, for they 
would never be ready when required. To keep them in order would 
require an examination at least every three months, involving an ex- 
pense altogether out of proportion to any advantage that can be gained, 
and even to find them under the snow is no easy matter. I have 
worked under both systems—with and without them—and my definite 
conclusion is that outside the building they are of no practical value, 
except in the special cases mentioned. 

Steel versus Iron Tubing.—There is a wide divergence of opinion 
among gas men as to the superiority of either steel or iron tubing, but 
to my mind the most important of all considerations in this line is the 
question of durability. I have tried in a great many directions to ob- 
tain facts bearing on this point, and the only ones of any definiteness 
that I have been able to obtain are the two following, which I consider 
perfectly reliable : 

From National Tube Works Company—Steel versus Iron—‘‘Answer- 
ing your favor of the 25th, steel corrodes a little faster at first than iron, 
but iron soon overtakes it and then keeps on corroding, while steel 
stops. The reason at the start steel oxidizes more rapidly than iron is 
the iron is covered more or less by scale which temporarily retards 
oxidization. The above is based on the experience of ship builders in 
the use of steel and iron, and of chemical experiments in the laboratory. 
Our own experience has proved conclusively that boiler tubes made of 
our Monongahela steel will withstand the action of bad water, such as 
we have at McKeesport, far better than any ordinary iron tube that can 
be supplied. We are not only putting steel tubes in our stationary 
boilers, but are also using them in our locomotives with the most satis- 
factory results.” 

From Riverside Iron Works: ‘‘ Tests on corrosion of iron and steel, 
made at the laboratory of the Riverside Iron Works, March 16, 1891 : 
A piece of iron plate, and a similar one of Riverside soft steel, both 
clean and bright, were placed in a sandy loam with which had been 
thoroughly incorporated some sodium carbonate, sodium nitrate, am- 
monium chloride and magnesium chloride. The earth thus prepared 
was kept moist. At the end of 33 days the pieces of metal: were taken 
out, cleaned and weighed, with these results : 


Iron, loss by corrosion.............. 0.84 per cent. 
Steel, ‘‘ Geer er rte Tr 0.72 ee 
‘‘ The pieces were replaced and left 28 days longer, or 61 days from be- 
ginning of tests. with these results : 
Iron, total loss by corrosion. .... . .-.2.06 per cent. 
Steel, ” os ~ ” vatyeeks 1.79 per cent.” 


done with the classification of a ‘‘ short topic ” under which this comes ; 
but I had not the time to condense it. 


Mr. A. C. Humphreys, of New York City, then read the following 
‘* Short Topic,” entitled 


COATING SERVICE PIPES. 


Our President has asked me to bring forward a ‘‘ Short Topic” for 
discussion. Quite a number of subjects have suggested themselves, but 
I have finally decided that I could not do better than take up one ele- 
ment in that most important subject of leakage, or unaccounted-for 
gas. This general subject is by many looked upon as having been dis- 
cussed and rediscussed until it is now thoroughly threadbare. Perhaps 





that accounts in part for the subject being one that is, in my opinion, 
more generally neglected than any other connected with our business. 

As an examiner of many works in connection with contemplated 
purchase, and as an operator of many works, I have perhaps had unu- 
sual opportunities to know what is going on in this direction in many 
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parts of our country. I have many times been astonished in the ex- 
treme at the condition of affairs which a thorough examination devel- 
oped, and this even in the case of works which were in other directions 
well managed. I have often been able to show a material improvement 
in the net earnings, by systematic work looking to correction of exist- 
ing troubles and prevention of those threatened. I shall now simply 
refer to one item in connection with the scheme of leakage prevention, 
namely, the protection of service pipe from oxidation. 

















I apologize to you for not complying as strictly as I should have 


G 





888 


American Gas 


Light Aournal. Dec 7, 1896. 








After deciding to take up this subject I found that my friend, Mr. Lit- 
tlehales, contemplated bringing up the subject of service laying, but I 
find our two ‘‘ topics” will work in well together. 

Twenty-five years ago I commenced to give especial attention to this 
subject. During one of my first trips to Cincinnati I was discussing 
the question of service pipe protection with General Hickenlooper, who 
told me that he was coating all of his pipes with a certain mixture, 
which had been put to a continuous test of six years in competition with 
all the other methods then known to him, In this test a number of 





J 
> 





Y, 

















RYIN AC. 








Laid 


complete sets of service pipes had been under comparison, each kind of 

coating being subjected to the action of a great variety of different 

soils and of moistening with a great variety of liquids. At the end of 

six years the one coating which had resisted all combinations of soil 

and moisture was the mixture he was then employing. This mixture 

they had then been using exclusively and continuously for 10 years, 
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and they found the results in practice to fully confirm the results given 
by their most elaborate, thorough, painstaking tests. I obtained his 
permission to use the method in my works, and later obtained his per- 
mission to use it in all the works of the United Gas Improvement Com- 
pany, and still later in other works which came under my supervision. 
I now have his permission to quote the details for the benefit of all in- 
terested. ea 





So greatly have I appreciated the results thus obtained through tke 
courtesy of General Hickenlooper, that I feel I am doing a service to 
the members of this Association in bringing it now prominently to their 
attention. The specifications given to me were as follows : 

‘‘ Bring a kettle of tar (20 gallons) to a low boiling point, and add 20 
pounds of fresh slaked lime, sifted over the top and: worked down. 
Boil down to a paste, or a consistency about midway between tar and 
pitch. Let it settle for a few minutes, then add 4 pounds of tallow and 
1 pound of powdered rosin, stir until they are thoroughly dissolved and 
incorporated with the tar, then let it cool and settle. Ladle off into 
barrels. When ready for use, to each barrel of 45 gallons of the above 
mixture add 4 pounds of crude rubber, dissolved in turpentine to the 
consistency of thick cream. Heat the mixture to about 100° F. and im- 
merse the service pipe, heated to about the same temperature.”’ 

Part of the specifications may not be easy of performance, as, for in- 
stance, the dissolving of the rubber. The fact that there are difficulties 
to be met does not constitute a valid reason for neglecting to employ or 
for abandoning the use of this or any other good practice. This method 
has now been followed for many years in many of the United States 
gas works. It would be better if it had been used in many more. 

No dvuubt there are other paints or mixtures which would give satis- 
factory results, if we could only be sure of the results in advance. The 
question is, has any other method so completely demonstrated its 
value? Failures have been reported from works under my charge ; 


| but in every case. I think, we have been able to show that the process 


was not to blame, but rather the lack of thoroughness or intelligence 
displayed in its application. 

For instance, some had allowed the pipes to dry while in contact 
with each other, resulting in one pipe pulling the coating off the other. 
Some had operated under too high a temperature, resulting in the coat- 
ing losing part of its elasticity. . Some had failed to recoat in the ditch 
the places were the coating had been marred by the tools and other- 
wise in the laying. Others had omitted some of the ingredients of the 
mixture because in their opinion they were unnecessary. Evidently it 
is unfair to condemn a process where the specifications are thus will- 
fully or carelessly neglected. e , 

Mr. Littlehales is using this process, and he has figured that the cost 
per lineal foot for coating and testing the pipes by steam, which is done 
at the same time, is only one-tenth cent. per foot. 

In addition, in the laying he covers the whole length of pipe over 
with a thickened mixture of the same kind, thus affording a shed for 
the protection of the pipe from drainage water. This adds to the cost, 
but no doubt the additional cost will be paid for in the long run. 

I do not question that the more expensive methods employed in 
many cases in Europe are in the interest of the stockholders. If a 
method as good can be obtained at lower cost, so much the better. 
Such a method, I believe, I now bring to your attention. 

Generally, too much care cannot be taken to insure the integrity of 
our underground distribution systems, for in the ground they are gener- 
ally out of mind, and if not out of mind they are to a great extent out 
of our control. 

Discussion. 

The President, in inviting discussion on the topics submitted by 
Messrs. Littlehales and Humphreys, declared that the subjects were of 
great importance. 

Mr. Harbison thought the short topics just listened to were of as 
great practical importance and value as any that had been read before 
any of the Assuciations for years. The topics treated of matters that 
came to them in their daily experience. He was pleased to know that 
Mr. Littlehales had been thoroughly converted to the idea that:it was 
good policy to put in service pipes of large diameter. He had not used 
any coated service pipes in Hartford, but for something like 15 years 
they had not used any black pipe, galvanized pipe being employed ex- 
clusively. It was a fact that they were putting in no service pipes of 4 
diameter less than 1} inches. Papers like those read could not fail to 
benefit them all. He had been aware of the plan followed by General 
Hickenlooper, but had failed to try it. Mr. Humphreys’ presentation 
of the casé made it so clear that he certainly would try it in Hartford: 
They were renewing services in Hartford now (the main system; too; 
was being completely overhauled-there), some of which had been in the 
ground for 40 years. In many cases the iron of ‘the pipes was com- 
pletely eaten away and the service was virtually a core in the earth: 

Mr. Thompson asked Mr. Humphreys for some explanation of the 
system or method by which the coating was applied to the pipe. Is the 
pipe so placed in the bath that the ends are covered, or can the coating 
enter the interior of the pipe? Also, are the pipes heated and freed 
from scale before applying coating? He would also like to know if 
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anyone had any further experience respecting destruction of service 
pipes by electrolysis ? 

Mr. A. C. Humphreys said he would have gone into greater details 
had he not thought that the ‘‘ short topic” was already lengthily con- 
sidered. The Cincinnati method wasto have a trough long enough for 
dipping the pipe. They plugged or capped it, and had a handy device 
for putting it in and taking it out, the threads being perfectly protected. 
The mixture never got in the interior of the pipe. Another plan was 
to pass steam through the pipe for heating it to the proper degree, and 
then the coating was put on with brushes. His preference was for the 
Cincinnati method. A steel brush should be used for cleaning the 
pipes from scale, etc. 

Mr. Littlehales preferred the brush system of applying, and support- 
ed his preference by instancing a case where complete success attended 
the coating-of metal used in certain construction on the Grand Trunk 
Railroad. 

Mr. W.S. Miller said the practice of dipping pipes in tar had been 
successfully carried on for 10 years. The pipes at times are tested ina 
specially prepared furnace, consisting of a boiler tube 25 feet long, 
which tube is heated up by using the waste heat from the furnaces. 
The pipes are put in this tube, and when at the right temperature (100° 
approximately) are taken out and dipped in heated tar. 

Mr. Littlehales pointed out that the Cincinnati practice provided no 
means for proving the flawlessness of the pipe. He wished to make a 
strong point of such practice by showing that through an expenditure 
of $12, leakage to the amount of 300,000 cubic feet per annum was 
prevented. It is not enough to coat the pipe ; for the prevention of 
leakage is fully as important as the preservation of the pipe. 

Mr. Eguer stated that the practice at Norfolk, Va., was to cap one 
end of the pipe, attach a steam hose at the open end and admit steam 
for a short time, which would develop any flaws that existed, and also 
heat the pipe. The hose was detached and the end plugged. The pipe 
was then raised by pick-up tongs, put in a trough, and afterwards 
drained. 

Mr. A. C. Humphreys asked Mr. Harbison whether the galvanized 
pipe had been in use long enough to enable him to speak positively as 
to how it compared with black pipe ? 

Mr. Harbison replied that the soil in which it was buried had much 
to do with its length of life ; but he thought it could be counted on to 
be serviceable at the end of 12 years, even in average soil or earth. Of 
course, no one could count much upon pipe that was buried in made 
ground, consisting of ashes, street sweepings, and soon. He was well 
satisfied with the length of time that the galvanized pipe lasted him 
on the average. 

The President, in closing the discussion, said he knew he voiced the 
sentiment of the Association in declaring they were indebted to Messrs. 
Littlehales and Humphreys for the short topics submitted. He then 
introduced Mr. A. B. Slater, Jr., of Providence, R. I., who read the fol- 
lowing on 

THE USE OF THE JET PHOTOMETER. 

In opening discussion on the use of the jet photometer it is not in- 
tended to condemn these instruments, but to call attention to a few 
points about them, the knowledge of which should tend to prevent the 
misuse to which they are too often subjected. We will first note a few 
of the different forms in which they have been applied. 

As early as 1836 Alcock used a jet, regulating the pressure at the tip 
to a certain amount, and then jvdging the relative candle power of the 
gas by the height of the flame. Fyfe, in 1849, kept the flame at a con- 
stant height, and judged the power by the time which a cubic foot of 
gas would maintain it, this being called the durability test. In 1860 
George Lowe brought out his apparatus, which was later improved by 
Sugg, Kirkham and others. In this form the flame is regulated to a 
certain height, and the pressure at the tip is taken as the index of the 
candle power. In 1867 Friedleben brought out his gasograph, which 
was practically a Lowe jet, used in connection with a meter which 
passed some of the same gas through a fine orifice against a fixed pres- 
sure, the speed of the meter giving a cue to the variations in specific 
gravity. Esson, in 1869, supplied the jet through a small meter with 
time recording attachment, similar to what is used on station meters. 
Thorpe and Tasker regulated a flame to specific height, mounting the 
jet immediately on top of an aérorheometer, the indicating disc of 
which pointed out the quality of the gas on the scale. In 1875 Victor 
Bablon mounted the jet on a meter or small holder controlled by clock- 
work, so as to keep the flow volumetrically uniform regardless of the 
specific gravity of the gas, and then determined the quality of gas by 
the height of the flame. Immediately after this Sugg brought out his 
illuminating power meter, which combined the idea of Bablon and 





Fyfe, and regulated the flame (using an Argand burner for the tip) to 
a fixed height, and judged the candle power by the amount of gas re- 
quired to maintain it for one minute, the gas being supplied to the 
meter under a constant pressure. Webster’s apparatus (1878) was 
practically the same idea, using a small holder of compensated immer- 
sion instead of the governor and meter. The form with which most of 
you are familiar, known as the Jones jet, is simply a jet mounted on a 
Giroud rheometer, which regulates the pressure at the tip, and the 
candle power is judged by the height of the flame, this being practically 
the original jet of Alcock, with a governor substituted for the pressure 
gauge. 

Thus there have been practically three types used—viz.: Constant 
pressure, reading by height of flame ; constant height of flame, reading 
by pressure ; and constant height of flame reading by volume It will 
be noticed that all of these were originally designed to be applied to 
coal gas, and that the usual limits of candle power were about from 14 
to 19. Sugg was almost the only writer who claimed that any of them 
were strictly accurate, but considering the extremely narrow range of 
variation in commercial coal gas as made from coking coals, he could 
substantiate his claim sufficiently to meet the requirements of commer- 
cial purposes. But it was found that, with cannel or oil gas of higher 
candle power, it was first necessary to reduce the flame, but that then 
the simple corrections for reduced pressure or volume would not suffice, 
and the specific gravity had to be taken into account. Some tried to 
cover this point by altering the size of hole in the jet, but without per- 
fectly satisfactory results. Friedleben’s experiments afforded much 
valuable data, and his results were summarized in a general way as 
follows : 

A.—If the flame is lower with an equal or slower flow the gas con- 
tains CO, or other heavy gas, and has less lighting power. 

B.—If the flame is lower with a quicker flow the gas contains CH, or 
NH,, and has also less lighting power. 

CU.—If the flame is higher with a slower flow the gas contains olefiant 
gas and has also more lighting power.’ 

Various ideas were brought out. The builders of Lowe jets gave 
tables showiug that the specific gravity was in a certain relation to the 
candle power, and accordingly some gas men undertook to dispense 
with photometers and to determine the candle power by the use of a 
specific gravity test. Some of these tables may be found in the little 
year books gotten out even at recent dates by some of the meter makers. 
It was also advanced that Sugg’s illuminating power meter could be 
used with fairly accurate results to determine the percentage of CO, in 
the gas. These, with the experiments of Friedleben and others, all go 
to show that the composition of the gas must be taken into account in 
using the jet, that is to say, the jet photometer, in any of its present 
forms, must be specially adapted to the composition and specific gravity 
of the gas on which it is to be used, and accurate results must not be 
expected if it is used otherwise. For instance, a Lowe jet designed for 
coal gas will, if used without alteration, not give correct results on car- 
bureted water gas, and if the jet is adapted for use with coal gas en- 
riched with cannel it will hardly be quite correct if change be made to 
oil as an enricher. 

The Jones jet is made in different proportions for coal gas and water 
gas; and, to illustrate the fact that a jet photometer will give reliable 
results only when used on the gas for which it is designed, leteach one 
for himself take, for instance, a Lowe jet made for coal gas and try it 
on carbureted water gas, comparing it with the bar photometer ; or, 
take a Jones jet for carbureted water gas and he will find that he can 
increase the specific gravity and candle power at the same time in such 
proportion that the height of the flame will remain the same; or, en- 
rich hydrogen to a certain degree with acetylene and, with the same 
pressure and height of flame, note the difference in intensity of the il- 
luminating power, which the jet will say is the same. Thus we find 
that the jet photometer must not only be so arranged as to regard the 
height of the flame, pressure at tip, and volume of gas in a given time, 
but the composition of the gas must also be considered as to its effect 
on the intensity of the light as well as the volume of the flame 


observed. ; 
Discussion. 


Mr. A. S. Miller asked Mr. Slater whether he understood him to say 
that the Jones jet worked at constant pressure, for his opinion respect- 
ing the Jones governor was supposed to be arranged for steady volume. 
It is not based on constant volume, however, since the constant open- 
ing and pressure tend to force gas through the opening; so as the 
volume varies with the specific gravity, it is neither at constant pres- 
sure nor constant volume. Although, he (Mr. Miller) had used the 
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Lowe jet for years, he was inclined to believe that it was valueless so 
far as an absolute determination was concerned. For instance, the 
reading would vary accordingly as the weather conditions changed, 
from hot to cold, or vice versa. 

Mr. Norris thought that a more unsatisfactory instrument to the 
interests of the gas consumer had never been devised than the jet 
photometer. 

Mr. A. S. Miller said, referring to the statement of Mr. Norris, that 
those who started out to make a case could almost make the jet 
photometer seem to prove anything. Five candle gas could be made 
to show on the jet photometer a lighting value of 10, 15, or 25 candles, 
simply from the size of hole. He thought, however, that fairly ad- 
justed and handled with intelligence and care, the jet photometer was 
a valuable bit of apparatus to have in a gas works. 

Mr. Somerville agreed with Mr. Miller, for he was sure that the jet 
photometer, when used with reason, was a good approximate estimator 
of lighting value. 

Mr. A. C. Humphreys admitted the importance of the subject. He 
agreed with Mr. Norris that the jet photometer was a dangerous instru- 
ment and he agreed with Mr. Miller that it was of value, either verdict 
resting upon the way in which it was used. Properly adjusted and in- 
telligently handled it could be made to yield fairly accurate results in 
quick working. Certainly one could not expend all one’s time in work- 
ing the bar photometer. 

Mr. Somerville, in answer to a question from the President, said that 
he used a Sugg’s jet, which was examined several times each hour. The 
instrument, of course, to be of real value, had to be used intelligently. 

Mr. Littlehales said his experience with tae Sugg’s jet photometer was 
that unless it was frequently readjusted to the water level it could not 
be relied upon. In a warm room evaporation from the tank below is 
very rapid. You must, in fact, give constant attention to the matter of 
maintaining the water level. 

Mr. Slater then closed the discussion as follows—we are indebted to 
him for a revised statement of his remarks: I think Mr. Miller called 
attention to the fact that the Giroud rheometer, which is the controller 
used with Jones jet, is a volumetric rather than a pressure governor. 
It is true that if the composition of the gas does not vary the rheometer 
will deliver the gas at a practically constant rate of volume, and as the 
size of opening in the tip is fixed, the effective pressure at the tip will 
consequently remain practically constant while the initial pressure may 
vary ; thus it regulates the pressure because it does the volume. If the 
specific gravity of the gas varies, the flow will be about inversely as the 
square root of the specific gravity ; for instance, in changing from coal 
gas to carbureted water gas, the change in gravity would be about from 
440 to 620, or in volume of flow about from 25 to 21, or a loss of flow of 
about 16 per cent. The principal object of this paper was simply to call 
attention to the fact that the jet photometer should be used under the 
conditions for which it is designed. I have found in a number of small 
gas works that the jet photometer originally designed for coal gas was 
put right on to water gas and the readings given as correct. I know of 
one case where those readings were given in testimony in court as indi- 
cating the correct candle power of the gas. 

The President said that another short topic had been submitted by Mr. 
A. E. Forstall, of Newark, N. J., on the subject of 


WET OR DRY HEAT—WHICH GIVES BEST RESULTS IN 
PURIFICATION ? 


In the absence of Mr. Forstall, the Secretary read as follows : 


A paper, read by Mr. F. G. Dexter, before the Gas Institute at its 
meeting in 1892, first aitracted my attention to the advantage of heating 
gas just previous to its entering the purifiers. This paper advocated the 
injection of exhaust steam into the gas at the above point, and claimed 
that this addition of moisture secured longer service from the oxide of 
iron, due to the facilitation of the reactions of purification and revivifi- 
cation by its presence, and the prevention of the back pressure that 
would be caused by the drying out and caking of the oxide, if moisture 
was not added. The moisture was given the chief credit of the im- 
provement in working that followed the use of steam, little stress being 
laid upon the effect of the rise in temperature that would naturally be 
caused by such use. 

When, early in the winter of 1893-4, changes of purifiers began to 
come very frequently at the Newark works, in spite of the 14 per cent. 
of air drawn in at the exhauster to effect continuous partial revivifica- 
tion, the suggestion contained in Mr. Dexter’s paper was acted upon, 
and steam enough was admitted into the main outlet of the set of boxes 
to raise the temperature of the gas at this point up to 100° F. The re- 
sult was an almost immediate increase of 200 per cent. in the quantity 


of gas passed per change of box, and this increase was maintained dur- 
ing the whole winter. But the great increase in the amount of moist- 
ure reridered extra siphons necessary for the removal of the water 
condensed in the pipes and boxes, while the oxide came out very moist, 
and one or two of the oldest lots were made so soggy that their revivifi- 
cation was a matter of great difficulty. 

Owing to the distance between our purification house and boilers it 
is our custom to shut off the steam from the former as soon as the 
weather grows warm. When this was done as usual, early in April, 
1894, the first box put on afterwards ran for four months, passing 
nearly three times as much gas as the best box during the time the 
steam was on, the oxide being the same. The slower rate of travel of 
the gas through the material, due to the smaller make of summer, ac- 
counted for some of this increased efficiency, but hardly for all ; and 
this increase, taken in connection with the excess of moisture found in 
the oxide when steam was used, suggested that possibly the heat had 
been doing the extra work of the winter, as compared with the pre- 
vious one, in spite of the moisture, instead of with its aid. However, 
this idea did not take any definite shape, and the same method was 
employed in the winter of 1894-5, with practically identical results. 
Again, after the steam was shut off, when the outside temperature was 
high enough not to carry away the heat generated by the reactions 
taking place in the boxes, the same efficiency was shown as in the pre- 
vious summer, and the impression was confirmed that heat without 
moisture would prove a more effective agent in winter work. 

The theoretical argument in favor of steam is as follows : Perfectly 
dry outside will not combine with sulphureted hydrogen. As the pro- 
cesses of purification and continuous revivification evolve heat, the 
vapor tension of the gas increases in its passage through the oxide, 
from which it, therefore, abstracts moisture, and if this constant loss 
is not made good by the addition of steam the oxide becomes too dry to 
work, even if it does not cake and cause back pressure. 

Whatever may be the case in England, in this country there is. no 
danger of back pressure from caking of the oxide. Boxes in which the 
oxide has caked so hard that it is almost impenetrable to a pick (and 
these are the rule with us when the oxide is fresh) show no signs of in- 
creased pressure, while wet, uncaked oxide invariably causes pressure; 
so, moisture is certainly detrimental in this direction. And while per- 
fectly dry oxide will not combine with sulphureted hydrogen, the pre- 
sence of a very small amount of moisture makes the oxide effective. 
In a monograph upon ‘Oxide of Iron,” published sérially, Vol. LX1., 
Journal of Gas Lighting, Mr. John T. Sheard says (page 634) : 

‘** Just as combustion cannot take place between perfectly dry gases, 
so it may be that the pressure of hygroscopic water, if only in infim- 
tesimal quantity, is required to promote the natural reactions of 
sulphureted hydrogen and oxide of iron; and, judging from observa- 
tions in certain experiments I have made, I am led to think that such 
isthe case. Generally speaking, however, it may be said that the less 
moisture an oxide contains the more efficient it will be. * * Under 
ordinary circumstances it is not possible. * * * to obtain and apply 
the oxide absolutely deprived of moisture.” 

Considering: now that the gas, leaving the scrubbers as it does satu- 
rated with water vapor, continually brings with it afresh supply of 
moisture, to which is added the water (one volume of vapor for each 
volume of sulphureted hydrogen absorbed) set free-in the reactions of 
purification, and only partially re-absorbed by the partial continuous 
revivification, it would seem that these two sources would supply suffi- 
cient moisture to promote the reactions between oxide and sulphur- 
eted hydrogen. Any further moisture is detrimental, and not of benefit. 

Acting on this reasoning, we fitted up one of our boxes with a coil of 
about 140 feet of 1-inch pipe, laid on bricks below the first tier trays, 
and when this box was first in the series the gas was heated by pas- 
sing steam through this coil, and no steam mixed with the gas. No 
change in duty was observed, but neither was there any back pressure, 
and the oxide came out of the box in every case dry and in good con- 
dition for quick revivification, while in the other boxes, where the gas 
was heated by admixture of steam, two lots of comparatively new. 
oxide were made so wet as to render them unfit for use for several 
months. Asa result of this test all of our boxes will this winter be 
equipped with 200 feet coils, and our verdict is in favor of ‘“‘ dry heat” 
for purification. 


Discussion. 


The discussion that ensued was participated in by Messrs. Nettleton 
Cathels, A. 8. Miller and Hayward, and at the close the President as- 
sured Mr. Slater that his ‘‘ short topic” had been greatly appreciated by 
the Association, as had also the one from Mr. Forstall, just read by the 
| Secretary. 
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The President announced that the next business would be the dis- |. 


cussion of the contents of the 


QUESTION BOX. 
The Secretary read as follows : 


Question No. 1. ‘‘ Where stopcocks and boxes are placed on serv- 
ices, what percentage of same have been used on account of fire 
or other causes ?” 


Mr. Harbison said that when he took charge of the Hartford (Conn.) 

works he found stopcocks on all the services. When he had occasion 
in every case to use them the general experience was that they might 
as well not have been there. For the last 25 years the only stopcocks 
placed on services were those supplying very large buildings, and then 
they were not placed at the curbstone but in vaults with .iron covers. 
Thus the shutoffs were always accessible. 
_ Mr. McElroy said it was their practice in Pittsburgh, and the practice 
of the natural gas suppliers also, to have stopcocks between the street 
mains and the services to the buildings. When a fire alarm was 
sounded a man carrying a wrench was at once despatched to the scene 
of danger. If he reported that he was unable to shut off the gas sup- 
ply, the man whose duty it is to see that the shutoffs were in service- 
able condition in that district is at once discharged. They used brass 
cocks set in sound boxes that cannot be opened by those mischievously 
inclined. The cost of maintaining them was inconsiderable. The shut- 
offs are inspected for condition by the men who take the meters.. They 
did not wait for orders from the firemen to shut off the gas supply. 

Mr. Cowdery said the practice at Milwaukee was to use stopcocks in 
sound boxes on every service. The firemen had keys to the boxes. 
When they removed a meter they always shut off the gas at the side- 
walk stopcocks. 


Question No. 2.—‘‘ Where services are laid free of cost, and there 
is no city or other restriction governing the question, is the use 
of stopcocks and boxes desirable or justified ?” 


The President said that as Question No. 2 was of similar nature to the 
‘previous one, they would consider that the discussion covered both. 


Question ‘No. 3.—‘‘ At what difference in speed would be the leak- 
age from a faulty joint or other defective spot in main or service 
pipe when open and exposed, as compared with the leakage from 
the same defectives, when buried in the ground ?” 


At the suggestion of the President, the Secretary read the following 
letter, from Mr. Walton Forstall, of Lockport, N. Y., which related to 
the 3d Question : 

‘* From some leakage work the writer has been doing this year, it 
would seem that, except in very close soil, the leakage is nearly the 
same whether the main is exposed or buried. By valving certain sec- 
tions and shutting off all meters involved, leakage was ascertained as 
acertain number of feet per hour. Afterwards, as each leak was dis- 
covered, it was estimated as seen burning, ard when the total of all 
leaks was made up equaled about that shown by the first test, a second 
was made, though all of the section might not yet have been investi- 
gated. ‘The usual result was that the second test showed less than the 
first, by about the leaks thought to have been found.” 

Mr. Littlehales said he had asked from several parties opinions bear- 
ing on this question, and he had received such a diversity of replies 
that he instituted some experiments on his own account. His plan was 
to arrange a special clamp to cover the pipe joint. A smal! test meter 
connected with the pipe showed the speed of the gas flow. From the 
outlet of the meter he put a pipe below the main, replaced the earth, 
packing it as much as possible. turned on the gas and observed the 
difference. Mr. Littlehales then read the following memorandum 
from a diary : In the test for leaks in street mains, it was desired to find 


“the comparative rate at which the gas would percolate through the 


ground, as against the free escape from the leak in pipe when the ground 


“was open. On June 30, 1896, the following test was made: A leaky 


cement joint having been discovered a special clamp was put on it, and 
the escaping gas theretrom was collected and passed through a test 
meter, and found to be 1 foot in 9} minutes, which is equivalent to 
55,480 feet per annum. Then, from the outlet of the meter, a pipe was 
taken down to bottom of trench underneath the main, and the ground 
thoroughly rammed in to fill the hole. ‘The gas was then turned on, 


and 1 foot was passed in 9} minutes, which is equal to 53,874 feet per 
annum. ‘This was repeated several times under these conditions. The 
soil in this case was sandy loam. On July 9, 1896, a second test was 
made of this same effect, and the result was as follows: Four feet in 
' 224 minutes, escaping direct from meter; 4 feet in 223 minutes, re- 


The President declared that tests of the nature given were very 
valuable to the members. 

Mr. Prichard said he would look for varying results in this instance 
from the nature of the soil in which the pipes were laid. Last summer 
he bared a service that was virtually but a streak of rust, still the 
leakage from it was inconsiderable—the service had been buried in a 
deposit of clay. 


Question No. 4.—‘‘To what extent is the leakage account affected, 
by putting in the ground service pipe that has not been tested 
before being laid ?” 

Mr. Littlehales said that with him 12,000 feet of tested pipe 
showed a leakage equivalent to 300,000 cubic feet per year, and 
he thought it would be safe for anyone to calculate on the same 
basis. He had tested two lots of pipe—one English and one Amer- 
ican ; and the latter was shown to be the more satisfactory. The 
pipe tested was service pipe of the ordinary or standard weight. 

Mr. McElroy thought it paid to use extra heavy pipe even if it did 
cost more. 


Question No. 5.—‘‘The writer has several times heard it charged 
that gas companies do not encourage the introduction of Wels- 
bach lamps among their consumers because they consume less 
gas than the open flame burners displaced. It was definitely so 
charged at the meeting of ‘ Lighting Committees and Inspection’ 
at New Haven last June. As the writer looks at the matter the 
Welsbach lamp is the gas company’s friend, whether it stands 
on the combined fixtures beside, or in place of, the discredited 
incandescent electric bulb, or sheds its radiance from the gasalier 
where before was a 5 foot open flame tip, and his apology fur 
this contribution to the Question Box is his desire to know if, 
and, if so, why, he is wrong. It isa well recognized law that 
the economical use is the father of large sales. Is the gas busi- 
ness an exception to this law ?” 


Mr. Shelton said he admitted the use of the Welsbach burner cut 
down the quantity of gas used per burner, but tnat in Chicago this 
cutting down had been far more than made up by the number of in- 
candescent and are electric and oil lamps which the Welsbachs had 
replaced. There is no doubt that the result has been a marked increase 
in the net gas output. The Welsbach burner, if properly handled and 
looked after, is a friend, and a good friend, of gas companies wherever 
situated. 

Mr. A. C. Humphreys agreed in the main with what Mr. Shelton 
had said, but he thought that the practice followed in some places by 
the Welsbach Light Company of putting the local agency in the hands 
of others than the gas company was not altogether sound. Such agents 
often considered that their duty in connection with the burners was at 
an‘end when they had sold them. He thought that the gas companies 
were the real friends of the Welsbach ‘light, and, that being the case, 
the gas companies were the best agents to put in charge of the placing 
of the burners. 

Mr. Nettleton firmly agreed with that part of the question which 
read, ‘‘ as the writer looks at the matter, the Welsbach lampis the gas 
company’s friend.” In his experience, at least, that was beyond doubt. 
Mr. Nettleton then recounted the set charge made against the Derby 
(Conn.) Company, 1894, by the manufacturers and sellers of a patented 
apparatus for supplying oil lamps automatically with oil through gas 
fixtures. At the New England Association meeting of that year, in 
conversation with a brother superintendent who had had a similar ex- 
perience, he thought he had cbtained a knowledge of a weapon to put 
the kerosene oil apparatus men to rout. He eventually visited the 
Welsbach factories at Gloucester City, N.J., and what he saw there 
induced him to purchasea number of the lamps. He brought them to 
the notice of the residents of his district, and the result was he routed 
his competitors; not only so, but he actually secured as new consumers 
some who had theretofore used oil only. 

Mr. Butterworth said that in Columbus, Ohio, the Welsbach burner 
had been, and was, an unequivocal success. They had there replaced 
great numbers of electric lights with Welsbach lamps. They main- 
tained the lights at a stated per annum rate, which worked very well 
with them. 

Mr. Raynor said that at Adrian, Mich., the Welsbach lamps were 
great aids. They had enabled them to successfully compete with 
electric lights and kerosene oil. In fact, the lamp was the best friend 
they had. 

Mr. A. C. Humphreys hoped his position would not be misunder- 
stood, for he was a believer in and advocate of the Welsbach lamp. 





turned to ditch and earth rammed in again. 


His point was that an ordinary agent not connected with the gas com 





892 


American Gas Light Zournal, 





Dec. 7, 1896. 








pany, was notas likely to take the same pains in looking after the lights 
when once put up, as the gas company would. The gas company had 
an interest in the future of the lamp which the ordinary commercial 
agent had not. 

Mr. Shelton said that the business of the Welsbach Company had in- 
creased enormously of late, and that though it was quite a difficult 
matter to see to it that its 1,400 or more agencies throughout the 
country were in the best hands, in each particular locality, it neverthe- 
less was a fact that the Company was surely getting down to the plane 
where such a desirable result would be secured. He knew very well, 
too, that the initial sale of a Welsbach, and the placing thereof, were 
not the only things essential to the continued success of the lamp. 
The lamps must be carefully looked after, and if the ordinary agents 
did not follow this course, the home Company could be trusted to see 
to it that all complaint on that score would be done away with. In 
Chicago the burners were a success in every respect. 

Mr. Coggshall said that much credit was due by gas companies to 
the Welsbach light. They thought that it would be better at Fitch- 
burg, Mass., to have the agency for the sale of the lamp in the hands of 
a private party than that it should be controlled by the Gas Company; 
but both worked in harmony. They had, perhaps, 3,000 Welsbachs in 
use in Fitchburg, many of which had displaced electric lights—the 
Gas Company was in the electric business, too—but the output of both 
their departments was increasing. 


The President announced that the regular business of the Association 
was atanend. Then followed formal votes of thanks to the retiring 
officers, to the Laclede Gas Company and to the local committees on 
Reception and Arrangements, after which the President declared the 
meeting adjourned. 





ROLL CALL. 
The following members were in attendance at the meeting : 


Honorary Members. | 
¥. E. Barker, Boston, Mass. 


Active Members. 
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Mcllhenny, J.S., Washington,D.C. 
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Baxter, I. C., Detroit, Mich. 
Blodget, Cc. W., Brooklyn, N. Y. 
Boardman, A. 7. Tampa, Fla. 


Branch, A. H., Denver, Col. MeMillin, E., N. Y. City. 
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Brown, E. C., New York City. Miller, W. S.. Cincinnati, 


Buckman, J., Philadelphia, Pa. 
Burke, J. E., Princeton, N. J. 
Butterworth, I., Columbus, O. 
Callender, E. P., Little Falls, N.Y. 
Carroll, F., New Orleans, La, 
Cathels, E., Hamilton, Ont. 
Chollar, B. E., St. Louis, Mo. 
Clark, W., Philadelphia, Pa. 
Coggshall, 'H. ¥., Fitchburg, Mass. 
Cowdery, E. G.., ‘Milwaukee, Wis. 
Cressler, A. D., "Fort Wayne, Ind. 
Croul, J., Detroit, Mich. 

Daly, D. R., Jersey City, N. J. 
Dell, J., St. Louis, Mo. 

Dickey, C. H., Baltimore, Md. 
Doherty, H. L., Madison, Wis. 
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Douglas, H.W., Ann Arbor, Mich. 
Dunbar, J.W., New Albany, Ind. 
Egner, F., Norfolk, Va. 

Kilbeck, A. B., Philadelphia, Pa. 
Forbes, J., Chattanooga, Tenn. 
Frost, W. H., Fort Scott, Kas. 
Gardner,.W., Pittsburgh, Pa. 
Green, J., St. Louis, Mo. 


Mitchell, K. M., St. Joseph, Mo. 
Moses, F. D., Chicago, Ills. 

Neal, G. B., "Boston, Mass. 
Nettleton, C. H., Derby, Conn. 
Norris, R, Philadelphia, Pa. 
Page, C. H., Jr., Philadelphia, Pa. 
Page, F. D., Fitchburg, Mass. 
Pearson, W. H., Jr., Toronto, Ont. 
Pinkney, E. A. Utica, N.Y. 
Porter, J. F., Alton, Ills. 

Pratt, E. G., Des Moines, Ia. 
Prichard, C. F., Lynn, Mass. 
Quinn, A. K., Newport, R. I. 
Ramsdell, G. a. Philadelphia, Pa. 
Raynor, C. oe ‘Adrian, Mich, 
Ringwood, T., ‘Tlion, N. Y. 

Roots, D. T., Connersville, Ind. 
Ross, A., St. Louis, Mo. 

Rusby, J. . Jersey City, N. J. 
Russell, D. R., St. Louis, Mo. 
Searle, R. M.. “Johnstown, | aD Bs 
Shelton, F. H., Chicago, Ills. 
Slater, A. B., Providence, BR. I. 
Slater, H. ret Milwaukee, Wis. 
Slater, A. B., J r., Providence, R. I. 


Greenough, M. S., Cleveland, O. 
Gribbel, J., Philadelphia, Pa. 
Guldlin, O. N., Fort Wayne, Ind. 
Harbison, J. P., Hartford, Conn. 
Harper, G. H., ‘Altoona, Pa. 
Helme, W. E., Philadelphia, Pa. 
Humphreys, A. C., N. Y. City. 
Humphreys, C. J. R., Lawrence, 
Mass. 
Kellogg, L. L., Sioux City, Iowa, 
Lansdepn, T. G., St. Louis, Mo. 
Leach, H. B., Taunton, Mass. 
Littlehales, T., Syracuse, N. Y. 
Lynch, E. T., Detroit, Mich. 
Mayer, F. T., ” Baltimore, Md. 
McCullough, "E. H., Phila., Pa. 


Somerville, J., Indianapolis, Ind. 
Stacey, J. E., Cincinnati, O. 
Steck, H., Philadelphia, Pa. 
Thompson, G. T.., ;%. City. 
Thwing, O. O., St. Louis, Mo. 
Vanderpool, E., Newark, N. J. 
Walbridge, i. D., Grand Rapids, 
Mich. 
Walters, A. H.. Johnstown, Pa. 
Warmington, G. H. , Cleveland, O. 
Weber, O. B., 2h Y. City. 
White, W. H., N. Y. City. 
Williams, Ww. ies Esteves N. J. 
Young, m Allegheny, Pa, 
Young, R., Allegheny, Pa. 





Associate Members. 
Backus, Q. S., Williamsport, Pa. Knight, C. 8., Fort Wayne, Ind. 
Collins, D. J., Philadelphia, Pa. Mordue, T. N., N. Y. City. 
Curley, E. J., ” Wilmington, Del. Norton, H. A., Boston, Mass. 
Dart, E. M., Providence, RI Osius, G., Detroit, Mich, — 
Dougherty, HL. N., Brooklyn, N.Y. Persons, F. R., Toledo, Ohio. 


Eaton, A », Chicago, Ills. Platt, E. 8., St. Louis, Mo. 
er hog . H., Pittsburgh, Pa, Roper, G. D., Rockford, Ills, 
Hayward, 8. F., N. Y. City. Stratton, 8S. S.. Chicago, Ills. 


Higgins, C. M., N. Y. City. Van Wie, E. G., Detroit, Mich. 








[A paper read before the Society of Gas Lighting.] 
The New Four-Lift Holder of the New York Mutual Gas 
Light Company. 





Py Mr. Water A. ALLEN, Engineer and Superintendent of the 


‘Company. 

“At your January meeting a paper' was read before this Society, 
descriptive of the foundation which had been prepared to support a 
gasholder having a capacity of 4} million cubic feet, with sicel tank, 
then being erected by Messrs. R. D. Wood & Co., of Philadelphia, for 
the New York Mutual Gas Light Company, at their works in East 12th 
street, New York city. 

It will be recalled that the foundation was constructed on piles driven 
in an excavation made where four small pit holders had formerly 
stood. The piles were surmounted by a double timber coping. A cir- 
cular wall was built to the ground level, and the space inside filled 
with gravel, the whole being covered with concrete. 

The foundation was finished in October, 1895, and one year was to be 
allowed for the construction of the tank and holder, which were ready 
for use by October 1st, 1896, the contracters having thus anticipated 
the date agreed upon. 

The entire structure is of. steel, of the best grades procurable, ex- 
haustive tests being made at the mills to determine its strength and . 
suitability. 

The base of the tank is inti 6 inches above the ground level, which 
has a natural drainage. The tank is 195 feet inside diameter, and 40 
feet deep, and contains about 9 million gallons of water. The bottom 
is of steel, and the space between the sheets and foundation was filled 
with a cement grouting. The shell of the tank is in nine rings or 
courses, each of 24 plates. The bottom course plates are 1,% inches 
thick, 5 feet wide, and 25 feet long, and weigh about 8,000 pounds 
each. 

These plates were so large that the Lukens Steel Company were 
obliged to prepare special ingots from which to rollthem. The rivets 
are 14 inches diameter, and to drive these the Messrs. Wood erected 
probably the most complete portable hydraulic plant that has ever been 
constructed. The ponderous riveter, weighing about 18,000 pounds, 
was handled with the greatest ease and rapidity. Probably the most 
remarkable part of this work is that they were able to keep such a plant 
in operation during the cold weather of last winter, the tank work 
being completed in February last. 

The gasholder has a capacity of about 4} million feet, and is in four 
telescopic sections, the diameter being 185 feet 3 inches, 187 feet 6 inches, 
189 feet 9 inches, and 192 feet, respectively. 

The holder sections are of slightly different depths, in order to place 
the goosenecks in the most compact way, and at the same time resist 
the strains that come upon them most effectively. The shell sheets are 
about 12 feet long by 39 inches wide, the object being to reduce the 
number of joints as much as possible and thus lessen the chances for 
leakage. The effect, too, is very pleasing to the eye, as it adds to the 
massive appearance of the structure. During the air tests the shells 
have been shown to be entirely free from buckles and absolutely tight, 
which latter fact may be attributed to the use of pneumatic machinery 
of special design for driving the cold rivets. Our experience has been 
most favorable to this method, for the work is not only uniform but of 
a character that will successfully resist: tests that the hand work will 
not pass, and we thus overcame the possibility of variation in the char- 
acter of the work because of the temperament of the individual work- 
man. The Messrs. Wood are to be congratulated upon having accom- 
plished so desirable an end, and as it is the first instance of successful 
machine work on the light shell sheets, we believe it to be the most im- 
portant step that has been made. The large rivets about the top curb 
of the inner lift were all driven by hydraulic apparatus. 

The crown has a rise of 12 feet at the center, the form being spherical. 
It is composed of metal sheets laid in successive circular courses, which 
are double riveted to insure tightness.. The curve of the crown is true 
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and smooth and the tests with soap suds have proven it to be pecfectly 
tight. 

The guide frame is composed of 24 standards or columns, standing 
160 feet above the walk around the tank, or 200 feet from the ground. 
The weight of the frame is supported by extensions to the columns, 
riveted to the tank shell beneath the walk, and continued to the ground, 
where they terminate in a graceful curve. 

The columns are of the latest and most approved design of solid web 
plate girders, the chords of which are made up of two angles with a 
wide channel cover plate. In this construction all parts which are ex- 
posed to the action of the weather are accessible for painting, which is 
not the case with latticed columns. 

There are six tiers of box-shaped, open-latticed girders, 144 in all. 
The intersections of the columns and girders are joined by diagonal tie 
bars of channel steel, which are tied at their intersection by a circular 
plate. 

The guide frame was erected by a special hydraulic trammel or mov- 
able derrick, and the entire frame riveted with hydraulic apparatus es- 
pecially adapted to this work. The guide rails are of 60-pound railroad 
steel, attached to the inner face of the columns by angles at intervals of 
a few feet. These angles or rail chairs are made positive by properly 
punching them, and are designed to resist both the radial and tangen- 
tial loads that may come upon them. 

There are 24 goosenecks, or guide brackets, on each lift at the col: 
umns, 48 friction rollers on the top of the second and third lifts, which 
bear against channel! guides on the first and second shells, and 48 bot- 
tom brackets on the inside of each lift. 

All of the rollers on the goosenecks, friction brackets and bottom or 
cup brackets, are adjustable positively by screws and jamb nuts, and 
all of the brackets are of steel. 

The goosenecks each have a radial roller and two tangential rollers. 
The radial rolier bears against the face of the guide rail and resists only 
radial loads, while the two tangential rollers bear against the sides of 
the rail and only carry tangential loads. There are 576 guide rollers 
on the four lifts, each independently adjustable. There are four 36- 
inch pipes for.the inlet and outlet, and over the tops of these there are 
hoods on the crown, which have extensions on the inside of sufficient 


depth to seal off the pipes when the holder is down, so that a man can. 


enter them in case of necessity without first purging the holder, or even 
landing the crown on its support. The crown support is built of south- 
ern pine and steel framing. 

In each cup there are a sufficient number of patent overtlows, which 
will carry the rain water and accumulation from condensed steam to 
the inside of the holder, and thus prevent the water running over the 
outside of the shells, where it would freeze in cold weather. 

Two complete and independent heating devices will be placed on each 
cup and on the tank. These devices are very complete and unique, 
though I shall not attempt to describe them at present. 

A steel stairway extends from the ground to the tank walk, and from 
thence up the entire height of the guide frame. It is arranged in eighi 
easy flights, with ample landings and double hand rails, and adds not 
only to the convenience of ascending and descending, but very materi 
ally to the appearance of the structure. Ample and graceful rails have 
been placed around the top curb, on each grip on the tank walk, en- 
tirely around the top of the frame, and on such girders as need to be 
used for convenience in getting on or off of the crown or grips. 

A special indicator will enable us to read, from a scale directly, the 
exact contents of the holder at any time, and a system of speaking 
tubes will extend from the governor house up to each of the stair 
landings. 

All of the valves for operating the holder are confined within a small 
building with a Connelly governor. The building is octagonal in form, 
and we have endeavored to make it conform in as far as possible to the 
splendid appearance of the holder. It has an octagonal hipped roof, 
with a neat cupola surmounted by gilded pinnacle, and the interior has 
been elegantly furnished, the walls and ceilings being covered with 
pressed steel of ornate design. 


The superstructure, with the water, weighs about 72,000,000 pounds,- 


which, added to the foundation, brings a total load of about 65,000 tons 
on the 4,200 piles. The foundation has not shown the slightest sign of 
weakness. in any particular, and we feel that it is there to stay despite 
some adverse criticism. 

It is not my desire to praise the contractors so muchas to bring before 
you the interesting details of one of the largest structures of its kind in 
America. The methods of construction were novel and unique in many 
respects, and Messrs. R. D. Wood & Co. deserve credit for its successful 
management and completion. 

. On the whole, the design is massive, but graceful and pleasing to the 
eye ; and we consider it a masterpiece of its kind. 





[Concluded from page 854.] 


The Conversion of Culm into Gas. 
ee EEE 
[From a paper by Mr. N. W. Perry, before the Anthracite Coal 
Operators’ Association. ] 


I have stated that gaseous transmission of energy is far cheaper than 
the electrical method. This is true, however, only for comparatively 
short distances. The cost of transmission increases far more rapidly 
with the distance than does electrical transmission. Comparing the 
increase of expense of transmission of the three methods mentioned 
with the distance, we find that by rail or boat the cost is practically 
proportional to the distance. 

By electricity it increases as the square of the distance, and by 
gaseous transmission still more rapidly, so that although for trans- 
mission over comparatively short distances, the gas has an immense 
advantage over electricity, the latter finally gains the advantage as the 
distances are increased. 

But to return to the culm. pile: It is easily demonstrated that this 
material can be more advantageously transformed into power by con- 
verting it into gas and burning this in a gas engine than in any other 
available way. 

To do this the most economical method is what is known generically 
as the Dowson gas process. This term is usually applied to all con- 
tinuous water gas processes involving the simultaneous introduction 
beneath the grate bars of steam and air. The generator consists of a 
simple vertical shaft with some feeding arrangement and a sealed ash 
pit, in which pressure is produced by a steam jet. The resulting gas, 
cooled and cleaned by passing through a coke scrubber, has a calorific 
power about one-fourth that of ordinary 16-candle power illuminating 
gas. Such a structure involves an investment not to exceed $7 or $8 
per horse power capacity, which is but little more than half as much 
as one would have to pay for the cheapest kind of boiler. 

By the Dowson process about 160,000 cubic feet of gas can be ob- 
tained per ton of good anthracite, and the gas engine, even in small 
sizes, when using such gas will, under test conditions, give a brake 
horse power on 1 to 1} pounds of coal. This is better than the largest 
compound condensing steam engine can do. 

In order that the gas may be stored and the generators worked con- 
tinuously, at their maximum capacity, a gas tank or holder must be 
supplied, and this, though expensive per unit capacity when small, 
becomes very cheap as its dimensions increase. For instance, a 1,000 
cubic foot holder-will cost, erected, about $900 or $1,000, a 150,000 
cubic foot holder about $15,000 and a 3,000,000 cubic foot holder 
$180,000. If we assume that 75 cubic feet of Dowson gas will produce 
one-horse power hour, the storage involves an investment of about $13 
per horse power hour capacity in the 1,000 cubic foot tank; $7.50 per horse 
power hour capacity for the 150,000 cubic foot tank and $4.50 for the 
3,009,000 cubic foot holder, as against about $35 per horse power 
hour capacity for the largest electric storage battery. 

The gas engine cannot be bought so cheaply per horse power 
capacity as can the steam engine, but its economy in operation is so 
much greater as to more than counterbalance this deficiency. In 
large sizes I think it safe to put the gas engine investment at about $50 
per horse power. The dynamo plant will involve an investment of 
about $20 per horse power, so that if we are to transmit our energy 
electrically we may assume the investment to be somewhat as follows : 

Per horse power. 





eer rrr rer rerrr erry $8.00 
iain ciccnvertcn Stew eden cadevesnde 7.50 
| OTTT TTP OT LRT TT ETE Eee 50.00 
DPR a: 6 ccc acccddaess cece ceessvccece 20.00 

i siineencdabdasadsnniavenasawnee $85.50 


And if we are to transmit it in the form of gas, it will be but $15.50— 
not including real estate or buildings. 

Now as to the transmission. We can transmit power electrically to 
any distance, and if the available voltage were unlimited, or the 
copper cost us nothing, we could make the loss in transmission as small 
as we choose. It is not thought practicable at the present time to use a 
higher pressure than 20,000 volts, though higher pressures have been 
used experimentally, and, unfortunately, copper and line construction 
are both expensive, so we are limited in all directions. It is in the 
province of the engineer to determine just how much loss in transmis- 
sion will give him the best results, and this was stated generally by Sir 
William Thompson as follows: Theexpenditure in copper must be such 
that the interest on the investment will just equal the annual cost of 
horse power lost in transmission. © 
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If more copper be introduced, so as to lessen the line losses, the cost 
of the power transmitted will be more, as it would also be if the attempt 
were made to economize on copper at the expense of the line losses. 
There is still another limitation, viz., the power when delivered must 
cost less than power generated locally or it will have no market. In 
the now famous Fr«nkfort- Lauffen experiment, power was transmitted 
a distance of 100 miles with an efficiency of 75 per cent., but when it 
was delivered it cost five times as much as it cost to produce power 
locally. 

It is evident, therefore, that if delivered power has to compete with 
very expensive local power, it may be transmitted much farther than if 
it has to compete ‘with very cheap local power. 

With the conditions existing in this part of the country, I do not be- 
lieve that it is a commercial project to transmit power more than 25 
miles at a potential of 20,000 volts. 

Much has been said in the papers about the transmission of power 


from Niagara to Buffalo and even to New York, but conservat ve. 


engineers have no idea that it can be done commercially to more than 
20 to 25 miles, but if these distances can be exceeded at Niagara, they 
can by the same means in the coal regions. 

If we decide upon gas transmission, it is almost impossible to state the 
limits of transmission. We can, of course, increase our pressure al- 
most to an unlimited degree, but this means greater liability to leakage 
or very much more expensive pipe line construction. 

Greater pressure means a denser gas, and this in turn means greater 
frictional losses. It is probable that under no conditions could gas be 
transmitted economically at one step to a distance of 25 miles where the 
power for forcing it along had to be produced artificially. 

We have, however, this recourse with gas which we have not with 
electricity, we can divide the distance up into conveniently short sec- 
tions, at the end of each of which could be placed an engine and pump 
as in oil transmission, and thus without going to prohibitive pressures 
with resulting leakages and additional friction losses, extend ourtrans- 
mission to considerable distances. 

The most economical length of these sections would depend so much 
upon local conditions that I will not hazard even the roughest estimate 
how far energy may be thus economically transmitted. It is evident, 
however, that a limit must exist, for while the losses are decreased by 
multiplying the pumping stations, the investment charges are increased 
as well as the operating expenses. 

In conclusion, I will say that from my study of the problem I am 
convinced that the ultimate solution of the problem of the utilization of 
anthracite culm lies in its conversion first into fuel gas, and the trans 
mission of this directly to be burned elsewhere in gas engines, or by 
locating the gas engines at the culm bank, consuming the gas there 
and transmitting the developed energy thence electrically. Which 
will be best must be determined independently for each particular case. 
But in the culm pile you have a source of energy more immediately 
available than any but exceptionally situated water powers, requiring 


neither dam nor raceways, and only less inexhaustible than Niagara 
itself. 








Explosions of Acetylene. 
incised 


Engineering Magazine for December, in its ‘‘ Scientific Miscellany, Ke 
has this to say on the topic named in the heading : 


Notwithstanding the assertions of interested parties that acetylene 
can be handled and stored without such risk as ought to obstruct its use 
as an illuminant, it is a matter of fact that there have been a number 
of explosions of acetylene. The circumstances under which these have 
occurred are not allof a nature to reassure doubters. The Examiner 
(Oct. 23) editorially reviews the list of explosions that have attended 
the recently increased use of acetylene. It says that ‘‘ the scientists 
* * * who have been giving a good deal of attention to acetylene” 
have ‘‘ approved of its use, if sufficient care were taken in its employ- 
ment; and, with a view to securing perfect safety, a series of rules and 
regulations bas lately been put in force.” 

It was, therefore, supposed that, if these rules were observed, all 
danger would be removed. 

** Users have had their confidence severely shaken during the past 
few weeks by two explosions that have been attended with fatal results. 
First, an apparatus employed in a café at Lyons exploded, completely 
wrecking the premises, and killing two persons and injuring several 
others. Last week yet another accident took place, when a steel re- 
ceptacle containing liquid acetylene exploded at the works of M. Raoul 
Pictet, Rue Championnet, Paris. A part of the works was blown down, 





two workmen were killed, and another injured, and not a pane of glass 
was left in the windows of the large block of buildings. The effect of 
the explosion was very much like that of dynamite. The unfortunate 
workmen were torn to pieces, and parts of their bodies were scattered 
about the yard. The flesh was blackened by a substance which had 
penetrated into the skin, and this has enabled the axperts to formulate 
a plausible theory as to the cause of the explosion.” 

Now, Raoul Pictet is famous the world over for his skill i in handling, 
compressing and liquefying gases. He is also a highly trained scientist, 
inventor and mechanican. When a man of this kind cannot manage 
acetylene without wrecking his property, it is little wonder that laymen 
should be timid. 

At Lyons the explosion was caused by gaseous acetylene. In the 
Pictet works a steel receptacle of great strength, containing acetylene 
produced under a heavy constant pressure, burst, with the result above 
stated. 

Contrary to the opinions of the greater number of experts, M. Pictet 
favors the distribution of acetylene in the liquid state, rather than the 
local manufacture of the gas from calcium carbide in an apparatus, 
‘‘ He argues that the danger arises solely from the impurities contained 
in the acetylene, and that these impurities must be removed by special 
processes before the acetylene can be liquefied without leaving a residue. 
He contends that another enormous advantage lies in the convenient 
and portable form of the acetylene receptacles, which may be conveyed 
any distance ready for use, and will, in course of time, be purchased at 
any store as required. There is, he asserts, less danger to be feared 
from liquid acetylene than from liquid carbonic acid, for this latter will 
only liquefy under pressure of 65 or 70 atmospheres, while acetylene 
requires a pressure of not more than 12 atmospheres. Nevertheless, 
there are 2 million carbonic acid cylinders circulating on the railways, 
and yet accidents from this cause are very rare. The experiments that 
have been made by MM. Berthelot and Vieille, the chief engineer of 
the French explosives department, would seem to bear out some of the 
arguments of Monsieur Pictet, but they still show that liquefied acety- 
lene is more liable to explosion than the gas ; and this has been repeat- 
edly insisted upon by M. Berthelot, who has made several communica- 
tions on the matter to the Académie des Sciences. They took two steel 
receptacles each of a capacity of about a liter, and filled one with gas- 
eous acetylene under a pressure of 10 atmospheres, and the other with 
liquefied acetylene with a density of .3—that is to say, of 300 grams to 
the liter. The cylinders were dropped, first of all, from a height of 6 
meters on to a steel anvil, and no explosion ensued. They were then 
broken by a hammer of 280 kilograms in weight, falling 6 meters. 

‘*The compressed gaseous acetylene did not explode, but in the other 
cylinder an explosion took place after an almost imperceptible interval, 
This, it is supposed, resulted not from the pure acetylene, but from the 
mixture of the explosive impurities in the acetylene with the air the 
moment they were freed from the cylinder. The inflammation of this 
gas is believed to have resulted from the sparks flying from the pieces 
of the steel receptacle when it was broken. Then a wrought-iron 
bottle was taken, enclosing another containing gaseous acetylene com- 
pressed at 10 atmospheres. It was fired at with a gun, and the ball 
penetrated the outer bottle and dented the inner one. No explosion 
followed the shock. A similar bottle was then filled with liquid acety- 
lene, and a charge of 1.5 gram of fulminate of mercury was fired 
inside. The bottle exploded with great violence, and the effects were 
exactly the same as with other explosives. It therefore appears that 
acetylene in its liquid form is much more liable to explode than in its 


pe | gaseous state, even under a pressure of 10 afmospheres.”’ 


M. Pictet says that absolutely pure acetylene is obtained by his pro- 
cess. But either his process failed to produce pure acetylene, or his 
theory that pure acetylene is not explosive is not sustained. The 
material of which the cylinders are made is nickel steel, and they are 
tested to a pressure of about 3,750 pounds per square inch. The rup- 
ture of such a cylinder could be effected only by a mighty force, and 
its destructive power, when ruptured, would be tremendous. The fact 
remains, that carbonic acid requiring for its liquefaction five or six 
times as much pressure as acetylene is constantly handled on railways 
and in manufacturing establishments in large quantity, practically 
without serious accidents ; and in precisely the same kind of cylinders 
as the one exploded at M. Pictet’s works, and in which he proposes to 
distribute liquefied acetylene to consumers as a commercial illuminant. 
How can these apparently conflicting facts he reconciled ? 

It is supposed that the explosion was caused by one of the workmen 
in screwing in a plug, the heat thus generated igniting the liquid. The 
basis for this opinion is the presence of the black substance on the skin 
of the men injured, above alluded to. As this substance forme: in 
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quantity only upon a considerable quantity of acetylene, it is inferred 
that the receptacle was full, and, it being usual to insert the plug when 
the filling is complete, it is therefore inferred that the plugging was in 
progress when the explosion took place. Evidently this is a mere 
guess, and still more evidently there is something yet to learn about 
acetylene. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
aie ana 

A CORRESPONDENT forwards the following from Seattle, Washing- 
ton, under date of the 27th of November: ‘Seattle has had a Pure 
Food Exhibition through the enterprise of the local Exchanges. It was 
a remarkably successful affair, and its prosperity was undoubtedly 
largely due to the clever efforts of the man who managed—Mr. L. W. 
Buckley, of Philadelphia. About every business interest in the city 
was represented at or in the various booths, but I presume your read- 
ers would have small concern about any other display than that made 
by the Seattle Gas and Electric Light Company, which really did the 
Company exceeding credit. Possibly the fairest way of describing the 
Company’s show will be to reproduce the following description thereof, 
as the same appeared in the columns of the Trade Register : ‘ Booth 
No. 28.—The blaze of light at the booth of the Seattle Gas and Electric 
Light Company was a great attraction. The top was surmounted by a 
row of small gas jets, 3 inches apart, interspersed with the attractive 
Welsbach lights. The center was hung with lighted chandeliers and 
backed with many and various forms of lighting. The draping was 
white and pink, the entire structure being made of gas pipe. Inside 
was a variety of gas stoves on which various foods were cooked daily. 
A blaze of light and a most magnificent sight was this exhibit, and it is 
absolutely safe to say that nota man, woman or child visited the Ex- 
position who did not look upon this feature of the display with delight. 
It required many men and a heavy expense to prepare it ; but Mr. Col- 
lins, the Manager of the Company, was equal to the emergency. There 
were gas jets by the hundred, springing from perforated gas pipes, 
which had been arranged in a great framework, 20 feet long, 10 feet 
wide and 16 feet high. Within this structure of flame were arranged 
an almost endless number of gas lamps of every kind, and the main 
ones were of the remarkable Welsbach type. It leads all others. The 
beautiful colored shades made a most artistic display. For economy 
the lamp exceeds ary other.’ Adding a word or two more on my own 
account, I might say that the exhibition of gas stoves included types of 
all the well known sorts, and the demonstration cooking lessons were 
convincing in the last degree to the housewives of Seattle that cooking 
by gas is the proper thing. Manager Collins and his Company deserve 
credit for their part in the Pure Food Show—he for his cleverness in 
arranging the display and the close attention he gave it during the con- 
tinuance of the Exhibition, and the Company for its liberality in pro- 
viding the neceesary funds. It was money well spent, however, for 
the result is sure to be an increase in its gas output.—S.” 





One W. H. Young, formerly proprietor of the Windsor Hotel, Day- 
ton, Ohio, was recently indicted by the Dayton Grand Jury for the 
larceny of $150 worth of gas from the Dayton Natural Gas Company. 
Subsequently, in the trial court, he pleaded guilty to the charge of petit 
larceny, which plea was accepted. He was sentenced to the Workhouse 
for a term of 30 days, also, to pay the costs of the proceeding. 





AMONGST the numerous contracts recently awarded to the Berlin Iron 
Bridge Company, of East Berlin, Conn., for steel roofs covered with 
corrugated iron, lined with the Company’s patent anti-condensation 
roof lining, is that for the new power station for the Stamford (Conn.) 
Gas and Electric Company. The layout of this station is very con- 
venient and the construction is to be of the very best. The engine and 
dynamo room is 60 feet wide and 100 feet long, and the boiler room ad- 
joining is 40 feet wide and 75 feet long. The walls are of brick, and 
the framework of the roof, as well as the supports for the travelling 
crane in the engine and dynamo room, is to be of steel. The Berlin 
Company has the contract for furnishing and erecting all of the struc- 
tural steel work. 





It is reported that the International Meter Company, to manufacture 
gas meters in Chicago, has been incorporated by Messrs. James T. Os- 
burne, Henry Flyton and C. E. Henderson. It is capitalized in $50,000. 





RaLeH THEOPHILUS, Secretary of the Electric, Gas, Light, Heat and 
Power Company, has notified the shareholders that a special meeting 
has been called for the purpose of considering a proposition to increase 
the capital stock of said corporation from $50,000 to $1,000,000. The 


meeting is to be held in the Carnegie Building, Pittsburgh, Pa., at 4 
P.M. of the 10th inst. 





THE proprietors of the Salt Lake and Ogden (Utah) Gas and Electric 
Light Company have issued the following notice: ‘‘ Weregret toinform 
our patrons that, owing to the failure of the New American Gas and 
Fuel Company’s wells on October 28th, and to the fact that since that 
date we have received no gas from them, and also that the gas supply 
from the wells of H. L. Driver & Co. is too precarious to meet the de- 
mands of our consumers, we are obliged to cease to furnish natural 
gas, and on and after December 1, 1896, we shall supply manufactured 
gas only at the following prices: For gas for illuminating only, $2 per 
1,000 cubic feet, net; for gas for illuminating and fuel, $1.75 per 1,000 
cubic feet, net; for gas for fuel only, $1.25 per 1,000 cubic feet, 
net. These prices are to remain in effect until further notice.” 





THE Directors of the Shippensburg (Pa.) Gas Light Company have 
perfected the following executive organization: President, Dr. R. C. 
Stewart ; Treasurer, E. J. McCune ; Secretary, George B. Cole. 





AT a meeting of the Directors of the Portland (Me.) Gas Light Com- 
pany, it was voted that the following minute, respecting the memory of 
the Hon. William W. Thomas, be placed upon the records of the Com- 
pany : 

“The late Hon. William W. Thomas was long a member of the 
Board. Here he commanded the respect of his associates, not less by 
his uniform courtesy and kind consideration than by his wide experi- 
ence and venerable age. 

‘** Full of years and honor, he has passed on to rest. Multiform inter- 
ests that he served in life will mourn his loss, yet there remains to the 
community which reaped so much from his long and useful labors, the 
rich heritage of his sagacious counsels, of his unsullied character, and 
of the inspiration of his high example in the promotion of all good 
works.” 





THE Philadelphia Councils’ Committee on Gas is at work on the ap- 
propriation for the Gas Bureau for the ensuing year. In the initial or 
preliminary discussion, on motion of Mr. Buchholz, the pay of the me- 
ter inspectors was ordered increased from $840 to $900 per annum; and 
it was also decided that the pay of other employees should be increased. 
During the discussion it was asserted that, apart from the money appro- 
priated for the storage holder at the Point Breeze station, only $54,000 
had been allowed for extensions in two years. An item of $200,000 for 
main extensions was in the bill this year, and Mr. Quick asserted that 
if the $1,000,000 for this purpose in the ‘‘general loan bill” was not 
made available early in the year, the $200,000 item in the annual appro- 
priation should certainly be allowed. Chief Park was quoted as hav- 
ing said that they had been cbliged even thus early to distribute the gas 
at a pressure higher than any ever carried before, and even under this 
condition the supply at points distant from the works was not what it 
should be. 





THIS mention might reasonably be followed by this striking comment 
from a recent issue of the Philadelphia Ledger: ‘‘The money loss 
resulting from leakage of gas from the mains would justify the use of 
Dominie Sampson’s favorite word, ‘prodigious.’ To bring the case 
into forcible form, it may be formulated into these queries: What 
would be thought of a manufacturer or merchant who built a tank, 
and during the day filled it with illuminating gas, at a cost of over 
$1,600, and who found at the approach of evening that every foot of it 
had leaked away? Who the next day should do the same thing with 
the same result, and so on day after day, summer and winter, for years, 
without a remedy ? What would be thought of his business qualifica- 
tions? The city of Philadelphia has done practically that very thing 
for 10 years past ; is doing it to-day. Taking the official reports of the 
Bureau of Gas for the past 10 years, 1886 to 1895, inclusive, and putt:ng 
gas at present prices, $1 per 1,000 cubic feet, the city has lost over 
$5,750,000 in 10 years by leakage, and it must be noted in this connec- 
tion that there has not been the regular per centum of increase which 
one would look for from increasing weakness of the distributing sys- 
tem, for the leakage dropped from 470,736,019 cubic feet in 1888 to 
399,342,299 the following year, and there was a drop of 27,000,000 feet 
in 1891 from the leakage of 1890, while it jumped from 632,873,186 feet 
in 1893 to 1,300,856,929 in 1894, with a decrease again in 1895 of 1,700,000. 
For the past 5 years the leakage has been amounting to over 2,000,000 
feet per day, which is to say there is a loss of $2,000 per day on this ac- 
count, or an aggregate of $2,666,000 in 5 years; and last year, and 
presumably at present, the loss from leakage costs the city $3,000 a 
day.” 
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THE final meeting of the shareholders of the Halifax (N. S.) Gas 
Light Company, convened for the purpose of winding up the business 
of the Company and to arrange for the actual transfer of its properties 
to the proprietors of the Peoples Light and Heat Company, was held 
about a fortnight ago. 





THE Directors of the Portland (Me.) Gas Light Company have de- 
clared a dividend of $2.50 per share, payable on demand. 





Supt. ZeExK says he is perfectly satisfied with the way in which the 
new generating apparatus for the Pensacola (Fla.) Gas Company is 
working. 





A CORRESPONDENT forwards the following from Springfield, Mass.: 
‘**The proposed formation of a Board of Trade for West Springfield has 
aroused no little speculation as to what such an organization could do, 
and it is the general opinion that there is much need of such an organ- 
ization. One matter has been suggested which it might accomplish— 
the untangling of the snarl between the Selectmen and the Springfield 
Gas Light Company, which supplies gas to a part of West Springfield. 
After the main line was laid the Company wanted permission 1o dig up 
the streets for the lateral lines, and also to extend its mains down Park 
avenue and up Elm street as far as Meeting House hill. The Selectmen 
thought that they ought to enter into some agreement so that the town 
could buy at cost the plant of the Company ; later, on further investi- 
gation, they thought it would be fairer to the Company if the town 
agreed to pay for the pipe at a price not exceeding the cost, and 6 per 
cent. on the money invested up to the time of taking the plant. The 
Gas Company, however, flatly refused to enter into any compact out- 
side of the conditions laid dowu in the State law. These provide that, 
on petition, the court shall appoint a commission to decide as to the 
value of the plant and set the price ; but, probably because of their ex- 
perience with a commission who valued the recently acquired aqueduct, 
the Selectmen declined to enter into the proposition, consequently there 
are no extensions of gaslines. Meanwhile the citizens are waiting for 
gas, and it cannot be obtained ; one or two tenement owners have lost 
chances to rent their tenements owing to the fact that gas could not be 
secured.” 





THE new proprietors of the Woburn (Mass.) Gas Light Company have 
authorized the announcement that, on and after January 1st, 1897, the 
price charged shall be billed at $1.80 per 1,000 cubic feet, prompt pay- 
ment to entitle the consumer to a rebate of 80 cents per 1,000—the dis- 
count period runs until 15 days after the presentation of the account. 
The ruling rate is $1.80 per 1,000, less 20 cents for prompt payment. 





THE plant and franchises of the Port Huron (Mich.) Fuel Gas and 
Light Company were to have been sold at auction on Tuesday last, but 
we have not been advised that the sale was completed. This is the op- 
position concern that was organized some years ago by George Wilson, 
of Pittsburgh, Pa. 





THE suit of James Brady, against the Consolidated Gas Company, of 
Baltimore, Md., for $10,000 damages for the death of his daughter, was 
decided in the Baltimore Court of Common Pleas on November 26th. 
The girl was suffocated by gas that escaped into the cellar of the prem- 
ises, No. 619 Chase street, Baltimore, on October 11th, 1893. Judge 
Wright ordered a nonsuit on the ground that the testimony did not 
show that the escape of gas was caused by negligence on the part of the 
Company. Mr. Charles Morris Howard appeared for complainant, and 
the Company’s interests were represented by ex-Judge Wm, A. Fisher 
and J. Alexander Preston. 





Mr. E. R. ELLswortu has been appointed Superintendent of the gas 
plant at West Upton, Mass. 





THE Fort Wayne (Ind.) Gas Company has opened a branch office at 
Ossian, which is under the management of Mr. Keefer, editor of the 
Ossian News. 





THE new works of the Oneida (N. Y.) Gas Company, which are lo- 
cated on Scanandoa street, will bein working order before the Christ- 
mas holidays. The capacity of the plant is 60,000 cubic feet per diem. 





H. C. GAYLORD, an itinerant meter inspector in the employ of the 
Hoyt Inspection Company, is wandering through Connecticut. He 
visited Derby and Ansonia towards the close of November, but did not 
stay there long, for, as the consumers had no complaints to make about 
their meters, there was nothing for him to do. We believe he did ‘‘test” 





two meters, both of which were shown to be well within the legal lim-~ 
its. In reporting his arrival and departure, the Ansonia Sentinel took 
occasion to say that Gaylord ‘‘complimented the honesty and efficiency 
of the management uf the Derby Gas Company.” Meanwhile we might 
suggest to Gaylord that he be careful in his wanderings through Con- 
necticut, for some of the gas proprietors of that State might be inclined 
to question the legality of his acts in meddling with property of which 
they are sole owners. 





THE new holder for the Hornell Gas Company, of Hornellsville, 
N.Y., is rated to a capacity of 100,000 cubic feet. That it will be put in 
duty as speedily as possible will be at once understood when it is said 
that Superintendent Summers is sending out 50,000 cubic feet per day, 
the available storage capacity being not in excess of 22,000 cubic feet. 
President Morris and Superintendent Summers are not having many 
idle moments just now, for the other improvements on the works and 
mains to every intent mean the reconstruction of the same ; but their 
hours of profit, if not of ease, are bound tocome with the completion of 
the tasks in hand. 





Tae Board of Aldermen, of Richmond, Va., are wrestling with the 
problem of retrenchment and reform, for it seems that the city’s ex- 
penditures are in excess of its receipts. How to at least balance the two 
is the question, and one proposition looking to that end was submitted 
by Mr. Carter and abetted by Mr. Blake. They thought it would be a 
good idea if the city increased the gas rate from $1 to $1.25 per 1,000 
cubic feet ; and the unfairness of the proposition never impressed them 
in the slightest degree. A just plan that, which would seek to impose 
upon the gas consumer the task of paying an undue proportion of the 
taxes of the non gas consumer ! 





-DEaTH from asphyxiation by illuminating gas, inhaled while the in- 


sured was asleep, was held, in the case of the Fidelity and Casualty .- 


Company vs. Waterman (Illinois, 32 L. R. A., 654) to be not covered 
by the clause in the policy excluding injuries from poison, ‘‘or any- 
thing accidentally or otherwise taken, administered, absorbed or in- 
haled.” 


Mr. Jamas Mgans, in an article recently published by him in pamph- 
let form, on the subject of ‘‘Twentieth Century Energy,” says that 
there have already been issued from the United States Patent Office 
more than 800 patents on engines working by explosion within the cyl- 
inder, and declares that he has in his possession drawings and specifica- 
tions of 71 United States patents granted in the past 10 months of 1896 
in the gas engine sub-class. From these figures he assumes that the 
tremendous activity thus shown in this line of invention must be signifi - 
cant to those who are thinking of investing money in steam engines, 








PERSISTENT, practical methods are bringing about the rapid extension 
of the use of gas for other purposes than lighting in Norfolk, Va. 








Hints for Wiremen. 
einbaliliinind de 

Locating a Ground.—A ground is the result of a partial contact be- 
tween One wire and the earth or gas fittings, etc., or due to the filtering 
of current through the entire insulation on account of its poorness. A 
ground due to contact with one leg of the line may, if tested, be a high 
resistance ground, or a low resistance ground. 

If a low resistance ground, the extremity of the ungrounded leg and 
a gas pipe will be able to supply sufficient pressure to light a lamp. 
Otherwise the high resistance ground can only be located by means of 
a Wheatstone bridge. 

Drop in a Wire is calculated by a very simple rule— 

Drop in volts = current x resistance. 


If a wire carries 10 amperes and has +; of an ohm resistance, the volts 
lost are equal to . 
10 x 7 = 1 volt. 
The Resistance of the Wire may be found by estimating its length 
and referring to the wire table for the ohms resistance per 1,000 feet. 
If 1,000 feet equal 2 ohms, 100 feet equal 


100 1 
7,000 x 2 = ohms, etc. 


The Right Size of Wire for a Circuit is found by this rule— 


Distance x No. of Lamp x 10 
Volts Drop, 





Circular Mils = 





al 
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for a simple 2-wire circuit. For a 3-wire circuit divide by four. A line 
100 feet long, carrying 100 lights with 2 volts drop, must be of the follow- 
ing size : \ 
100 x 100. x 10 

2 


With a 3-wire system the size required: would be— 
50,000 
4 





= 50,000 Circular Mils ; or, a No. 5 B. W. G. 


= 12,500; or, No. 11 B. W. G. 








Correspondence 


[The Journat is not responsible for the opinions expressed by correspondents. ] 








A Supplement to the Discussion Before the American Association on 
Inclined Retoris Up-tv-Date. 


26 HaMILTON AVENUE, NorFOLK, Va., } 
Nov. 24, 1896. j 
To the Editor AMERICAN Gas LIGHT JOURNAL : 

Since circumstances prevented an intelligent reply on the part of the 
author to some of the papers read in the discussion of the paper on 
‘** Inclined Retorts Up-to-Date” (AMERICAN Gas LIGHT JOURNAL, ante 
page 802) at the recent meeting of the American Gas Light Asso- 
cation, permit me to supply the deficiency through your columns, 
which course may be especially desirable, because many of your 
readers who are not members of the Assuciation would probably not 
see the ‘‘ Year Book,” in which the full proceedings at that meeting 
shall be published. 

On the whole Mr. A. C. Humphreys is to be complimented upon his 
able and really favorable report concerning the ‘“‘slopers,” for if care- 
fully analyzed it cannot fail to aid the good cause of what may be 
called, if you please, retort house reform. But there are some of the 
statements which Mr. Humphreys makes which require an answer. 
Mr. Humphreys says: ‘‘So complete have been some of the failures, 
both in Europe and this country, that it undoubtedly rests with the 
friends of the new system to completely demonstrate that it has been 
developed beyond the experimental stage.” 

In this sentence Mr. Humphreys utterly ignores the well authenti- 
cated facts which are presented in the paper under discussion. If the 
reader will kindly look over that paper a favorable verdict cannot be 
avoided, and unless the truth of the statements therein made can be 
successfully assailed it must be that the ‘‘slopers” are long ago beyond 
the experimental stage, and that there is nothiug left to demonstrate 
for the friends of this old-new system excepting it may be the wilful 
blindness to, and ignorance of, its manifest advantages by many who 
could reasonably be expected to know better. More could be said in 
this connection, but probably it is not necessary. Yet, in further 
reply to that particular sentence of Mr. Humphreys’ argument, the 
reader is also referred to the account of the recent installation of 
‘*slopers ” at Cassel, which was described in the AMERICAN Gas LIGHT 
JOURNAL, issue of August 17, 1896, page 253. 

A sentence of Mr. Drory’s letter, of February 22, 1896, may be here 
repeated, viz.: ‘‘ We have already produced 19,500 to 21,000 cubic feet 
of gas per retort and per day (four hours’ duration of charges), the fuel 
having not exceeded 11 per cent. on coaljcarbonized by weight.” Thereis 
no speculation in possibilities in that statement. Mr. Drory’s address is 
as follows—he is now the Chief Manager of the Berlin Station of the 
Imperial Continental Gas Association: E. Drory, Esq., The Imperial 
Continental Gas Association, Gitschiner Str., No. 19, Berlin, S. 
Germany. 

The point concerning cost of land, made by Mr. Humphreys, is well 
taken, and must, of course, be considered. It was not forgotten by 
the author ; but as the value of land differs much more than the cost 
of construction, and as any one desiring to build would apply that 
item according to locality, it was not included in the comparative 
tables forming a part of a paper, which it was apprehended was 
already too long; though even then it could not do full justice to that 
important subject. 

For a like reason, the detail of foundations was not gone into. The 
latter were not mentioned by Mr. Humphreys, though it is just 
possible that that would explain why the Vienna ‘‘slopers” cost, for 
instance, $5,787 each, whereas our’s at St. Louis, erected on a bed rock 
foundation, cost much less. The latter statement may be taken in 
explanation of other points which are made by Mr. Humphreys 
bearing upon the subject of cost of construction. Concerning the cost 
of coal benches, the writer based his figures on what such work had 
been done for repeatedly in his own experience; but the minimum 








price was stated in order to give the old horizontal system every 
possible advantage over the ‘‘slopers,” and then show that the old 
system was ‘‘not in it, a little bit,” with the ‘‘slopers” in the end. 
Mr. Humphreys’ statement as to cost of coal benches is nearer right to 
present conditions, and this adds additional attraction to the advantage 
of this great improvement in retort house construction, viz., the 
‘*slopers.”. Mr. Humphreys is quite right in itis statements concerning 
the comparisons of cost shown in Tables 16, 17 and 18, and his remarks 
bearing upon that subject meet with the full endorsement of the 
writer; but the author did not have the remotest desire to be unfair to 
water gas. Knowing that the large majority of the members of the Asso- 
ciation represented works more nearly of the capacity of the one selected 
for example, the comparison objected to was made, mostly with the 
object of bringing the subject nearer home, and also with the expecta- 
tion of eliciting profitable discussion, for there was a time when there 
was some doubt on part of officers of the Association that a sufficient 
number of papers could be secured for the St. Louis meeting. 

Concerning Table 18, however, the writer is able to state that the 
cost of ‘‘slopers” mentioned therein, was based upon data received 
from competent authority in England. And those benches could have 
been erected at the time the table was constructed, notwithstanding 
whatever the cost of settings of nines was at Vienna, some years 
before. 

It must be deemed fortunate that the paper criticized did not attain 
perfection, else the additional testimony in favor of the ‘‘ slopers,” 
given by Mr. Humphreys, would not have been brought out, and his 
admirable and interesting article might not have been written. 

Now, as to Mr. Thompson’s remarks : These were replied to at the 
meeting ; but, because of the reasons stated at the beginning of this 
letter, it is hoped you will kindly publish the following for the benefit 
of your readers who are not members of the American Gas Light Asso- 
ciation. Station ‘‘B” of the Laclede Gas Light Company, was 
designed and erected by Mr. Wm. Farmer, so well and favorably 
known, and affectionately remembered by the older members of the 
profession. The retort house was built on the rock floor of what was 
once a quarry, and the charging floor was raised sufficiently high 
above the level of the yard, to insure the benches from interfe’ence 
with extraordinary floods—if the uninformed reader will refer to Mr. 
Miller’s paper on ‘‘ A Modern Retort House,’ he will see what some 
of these Western rivers are capable of, when on a boom. The elevation 
of the charging floor necessitated that all the coal used be elevated about 
14 feet above the level of the coal shed. Also, men had to be employed 
to quench the coke and cart it (during 9 months of the year) and pile it 
up outside of the works. 

In due time, the substructure erected by Mr. Farmer for the benches, 
as well as the ovens, had to be renewed. The former were quite costly; 
and as, fora number of reasons, it was believed by the managers of the 
Company that there would be no more floods such as had caused the 
earlier lofty construction, instead of rebuilding the substructure it was 
entirely removed, and the stage floor became a ground floor retort 
house. This did away with some labor formerly necessary to raise the 
coal and quench the coke, as the latter was done by the regular retort 
house force. A coke contractor removed all the surplus coke at his ex- 
pense ; cheap coal was used for heating the benches instead of coke 
(introduced at said works by the writer), and thus economies were 
brought about at that particular station which were not taken into 
account in Table No. 8, mainly, however, because Table No. 7 gave 
the figures concerning a well-managed ground floor retort house, 
though only settings with 3 large retorts each were used there. Feel- 
ing confident that Mr. Thompson did not wish to adversely reflect 
upon the former management of the works he quoted, it yet seems but 
fair to report the whole story here as it was at the meeting, and where 
Mr. Thompson admitted the same to be correct. 

Concluding, let me once more assure the readers of the AMERICAN 
Gas LIGHT JOURNAL that ‘‘slopers”’ are no longer in the experimental 
stage, for the statements published in the paper ‘‘ Inclined Retorts up- 
to-Date,” were well-fortified by many letters from eminent foreign gas 
engineers, which letters could not well be published, unless a book, not 
a mere paper, had been the aim of the writer in his entirely disinterest- 
ed effort to bring this valuable (to gas companies) improvement before 
the gas profession in general. Very respectfully, 


FREDERICK EGNER. 
[Mr. Egner desires us to add that the letter from Mr. Drory, as 


printed in the JournaL for Nov. 23d, page 804, par. 4, should read 
‘* after 8 years of careful study,” etc., instead of ‘‘3 years,” etc. | 





1. See JouRNAL, ante, p. 848. 
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The Market for Gas Securities. 





The market for city gas shares was in a de- 
cidedly unsettled state last week, Consolidated 
having sold down to 158 ex-dividend of 2 per 
cent. Towards the close, however, a better 
feeling was developed, and the opening to-day 
(Friday) was reported at 163 to 163}. The 
negotiations that have been going on between 
certain of the Companies have been carried on 
with much secrecy, but it seems likely that a 
fair understanding has been reached. The dis- 
turbing factor in the situation is said to be the 
likelihood that the Aldermen will grant the 
franchise for a fuel gas company to one of the 
applicants now before them for such a conces- 
sion, but that possibility need not cause any 
great uneasiness, since it is reasonably sure 
that the Mayor, who is decidedly opposed to 
any further disturbance of the streets, will veto 
any grant of the nature proposed. New York 
and East River is strong, at 464 to 474, and 
other city shares are steady at last week’s 
figures. 

In out-of-town securities, Brooklyn Union is 
dull and strong, and Chicago gas is about 3 
points higher. “The belief in respect of the gas 
situation there, that comparative harmony is 
about to be restored, and that consolidation will 
shortly be legally ‘accomplished, seems to be 
well founded, in which event Chicago is cer- 
tainly worth at least the figures now quoted. 
The situation in Bay State gas is unchauged, 
and although the outlook for it is uncertain, we 
nevertheless believe that higher prices in it are 
to rule. Baltimore Consolidated shows no 
marked change, and Laclede common is dull 
and lower. Indications, however, go to show 
that bottom figures in it have been reached. 








Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St.. New Yor« City. 
Dec. 7. 


{> All communications will receive particular attention. 


{=> The following quotations are based on the par value 
of $100 per share. 


N.Y. City Companies. Capital. Par. Bid. Asked. 
Conmoliated. <3. .cccccceseses $35,430,000 100 163 1634 
CORTE s vcixtieniescesenssce 500,000 50 =: 150 o 

Ss REREED vixitecceserens 220,000 i 100 A 
Hquitable.......sccecccecse - 4,000,000 100 210 215 
DOMGE DR. Sceiicscseesds 1,000,000 1,000 105 
“© ist Con. 5’s....... 2,800,000 1,000 114 ‘ 
Metropolitan Bonds ...... 658,000 oi 108 = 112 
Mutual.......00 pebebe sense 8,500,000 100 20 250 
*- WRONG ssiinecsscsaenen 1,500,000 1,000 100 102 
Municipal Bonds.......+++++ 750,000 i ae 
Northern .......scccce.ccece 150.000 50 79 80% 
6 DM sera ce cae 150,000 1,000 ws 98 
New York and East River.. 5,000,000 100 4646 47% 
PROTERIOS ..ccckncs scence 2,000,000 100 V7 77% 
Bonds Ist 5°S........e008 8,500,000 1,000 104 105% 
©: JSC GOR SB. isnsee 1,500,000 - 9546 «(96 
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DIVIDEND NOTICE. 


OFFICE OF WELSBACH COMMERCIAL COMPANY, | 
40 WALL St., NEw York City, Nov. 12, 1896. § 


The Directors have this day declared a quarterly dividend 
o: two (2) per cent. on the preferred stock, payable on Dec. 
10, 1896, to stockholders of record at the close of business 
Nov. 30. The Transfer books of the preferred stock will be 
closed from Dec. 1 to Dec. 10, both inclusive. Checks will 
be mailed, 

1120-3 EPWARD C. LEE, Treasurer. 


ENGAGEMENT DESIRED. 


An English Gas Engineer and Chemist, late teacher of gas 
manufacture, ‘* City and Guilds of London Institute,” author 
of numerous papers, thoroughly up to date in all depart- 
ments of coal, oil and water gas, gas lighting, heating, work- 
ing of residuals, etc., is open to accept appointment as Sup- 
erintendént, Representative (to reliable firm) or Examiner. 
Highest references and testimonials as to ability, training, 
etc. Address, with particulars, 
1122-5 “Gq. A.,” care this Journal. 














Position Desired 
As Superintendent of Gas Works or 
Gus and Electric Light Works, 


By a man 34 years of age. Sixteen years’ experience in the 
manufacture and distribution of Coal Gas as Supt., and four 
years in the Electric line. Thoroughly competent to take 
charge of any plant. separately or combined. A practical 
mechanic, and understands the erection of gas plants and 
everything pertaining to the business. Not afraid of work. 
Salary no object until ability is proven. Best of references. 


1102-tf Address “‘ M. E. J.,”’ care this Journal. 


ENGAGEMENT DESIRED. 


Gas Engineer, wishing change of location, would like en- 








gagement as Agent, Manager or Superintendent, 
Address ‘‘ J.,” 


1114-tf Care this Journal. 


FOR SALE. 


Interest in Coal Gas Plant in Town of 
15,000 Population, 


with an adjoining town one mile away of 15,000. Works lo- 
cated in Michigan. Small capital required for extension of 
mains. Control can be had if desired ; owner has other in- 
terests and cannot attend to both. Plantnew. Great chance 
for man with small capital, if taken at once. Address 
1121-tf * CAPITAL,” care this Journal. 


FOR SALE. | 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5’s 
and for oue Bench of 3 retorts. 


Two Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tube , 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man- 
holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co., 
Dubuque, Iowa. 


ELECTRIC LIGHT PLANT FOR SALE. 


By the owner, an Electric Light Plant in a good town, with 
splendid prospects, in the South. Good franchise ; city con- 
tract for lighting. Stock and bondsissued Splendid chance 
for anyone who can handle the plant, bonds and stock. A 
Street Railway can also be purchased cheap and added if 
desired. Part of pay taken in bonds. Address 

“ A.,” Room 1”, 

Inter-Ocean Building, Chicago. 


Hor Sale. 


A Small Gas and Electric Light Plant, 

















1119-tf 








1119-4 








in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 








Patent Lava Gas Tips. 
\ UNIFORMITY 1 Coo 
GUARANTEED. (— 


i] ALL, SIZES 
AND SHAPES. 





‘M. STEWARD MFG. CO., 


CHATTANOOCA, TENN. 








BH. BHEHREN D, 


SOLE IMPORTER OF THE CELEBRATED 


German (Stettin-Didier) Clay Gas Retorts, 
BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
Stettin ‘“‘Anchor” & ‘‘Eagle’ Brand Portland Cement 
10 & 12 Old Slip. New York. 


a aaaicie 














NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 






pensive. Write to 











Special Trays for Iron Sponge or Oxide of Iron, 


CHURCH’S TRAYS a Specialty. 





Reversible, Strongest, Most Durable, Most Easily Repaired. 


KW 





306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 








The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A.M. CALLENDER & CO., 32 Pine Street, N.Y. City 


BACKUS GAS ENGINES 











GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


Agts § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
*) Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 








Einstein sani 


FIELD 
—N 








SCREEN EF'IiEitpD 


Steam Engine Works. 


Established 1874. 
MANUFACTURERS OF 


Greenfield Stationary, Portable and Yacht 
ENGINES AND BOILERS. 


Also Horizontal, Automatic and Variable Cut-off Engines. 
Sizes from 3 to 75 Horse Power. 


Also Vertical and Horizontal and Marine Boilers 
Steam Pumps and Adams’ Crate Bars. 


W. G.& G. GREENFIELD, .- - 


EAST NEWARK, N. J. 











900 American Gas Light Journal. 


Dec. 7, 1896. 








Patent Cutter 









THE ANDERSON Carrying Link __ %) For Cutting Cast, Wrought 
Made in all sizes. "few Iron, Gas & Water Pipes. 
‘6s WM ANDERSON, 


yi By) 425 Meridian Street, 
} East Boston, Mass.. or 


WALDO BROS., 


88 Water Street, Boston, Mass. 


the Pioneer Vertical Water-Tube Boiler of the World! 
THE HAZELTON OR PORCUPINE BOILER, 


After Sixteen Years of Active Service in all the Principal Industries, 


) Pipe Cutting Tool - 

















Fuel, Durability, Safety and General Efficiency. 
NO EXPLOSIONS OR ACCIDENTS OF ANY K.ND. 





Correspondence Solicited, 


The HAZELTON BOILER GOMPANY, 


Sole Proprietors and Manufacturers, 


Tele, “weaisih St, New Yor. GEN | Office, 716 E. (3th St, N.Y, U.S.A. 


GC. W. HUNT GOMPANY. 


COKE CARS for Gas Works, 
TIP CARS for Carrying Ashes, 
CHARGING CARS for Bringing Coal 
from the Storage Bins to Boiler 
Room and Retort Houses. 


INDUSTRIAL RAILWAYS 


Specially designed for handling material 
in and around 


THE HUNT TIP CAR. Gas Works, Coal Yards, Factories, Etc., Etc. 
45 BROADWAY, . - NEW YORK. 






































this Boiler has Proven Itself Superior to all Others in Economy of |. 


The Theory of Success. 


The New York Central management evi- 
dently proceeds on the theory that the more 
care there is taken of a traveler, the more he 
will travel—witness its ‘‘Limited” trains, 
block signals, free attendants and the comfort 
and luxury surrounding one from beginning 
to end of a journey on ‘‘ America’s Greatest 
Railroad.” 





BRISTOL’S 
RECORDING 


PRESSURE 
GAUGE. 


; For continuous 

‘ records of 

A] Street 

y |e Gas Pressure 

ay) Simple in Con- 

struction, Accur- 

ate in Operation, 
Low in Price. 

Fully Guaranteed. Send 

for Circulars. 


The Bristol Go., 


Waterbury, Conn. 
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For Welsbach Lights 


ARE THE 


BEST IN THE WORLD. 


@=eam 


Get Catalog 
and Discounts. 








@=enm 


The MICA MFG. CO 


Micasmiths, 


2. PIECE 
MICA CHIMNEY. 
88 Fulton Street, 
Etched Chimneys to 





Order. N. Y. City. 








Has been made by 


or low pressure in the supply. 


manties and chimneys. Thousands are already in use. 


THE WILDER MANFG. CO., 7 - 





WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
WELSBACH LIGHTS are fully controlled, and the ee soon pay for themselves by preventing the breaking o7 


aaa at ciation tliat iat ria tata 


crratesr IMPROVEMENT IN GAS LIGHTING 


e 

3S 

€ 

& 

& 

& 

& 

Li) 

° 

rders may be given to the Welsbach Co., or sent to ourselves. +4 
818 Cherry St., PHILADELPHIA. 4 
@ 








WIESTER & CO., 17 & 19 New Montgomery St., San Francisco, Cal., 
PACIFIC COAST AGENTS FOR THE KEYSTONE METER CoO. 


a8 Meters and All Apparatus for Measuring and Testing Gas 


REPAIRING, ALL KINDS OF METERS, PROMPTLY, AND SATISFACTION GUARANTEED 


Other Agencies and Showrooms: 
New York, New Jersey & Connecticut, | Western, 
THE BARTLETT LAMP MFG. GOMPANY, CAHILL, SWIFT & CO., 
66 W. Broadway, N. Y. Gity. 121-207 S. 7th St., St. Louis, Mo., 


A Full Stock All Sizes on Hand ee 





Main Office: 


_ ROYERSFORD, PA. 
e At these Points 


a URE 
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The Gas Exposition. 
THE GAS INDUSTRIES COMPANY, wcozporaten, 


Offices, 280 Broadway, New York City. 


ued MADISON SQUARE GARDEN, NEW YORK, 


Two Weeks, Beginning January 25, 1897. 




















OFFICERS : 
President, PROF. CHARLES F. CHANDLER. 
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GEN. ANDREW HICKENLOOPER. 


E. C. BROWN, Managing Director. L. J. MONTGOMERY, Seeretary. GEORGE W. DOANE, Treasurer. 


EXECUTIVE COMMITTEE - 


E. C. BROWN, Chairman. EMERSON McMILLIN. COL. W. E. BARROWS. WM. H. BRADLEY. WALTON CLARK. 


DIRECTORS :- 
Dr. Robert Amory, Boston. Albion L. Page, New York. 
Hon. Calvin 8. Brice, New York. Thomas Dolan, Philadelphia. John Kean, Elizabeth, N. J. Thomas F. Rowland, New York. 


Gov. Asa 8. Bushnell, Columbus, O. 
Wm. R. Beal, New York. 

Col. W. E. Barrows, Gloucester, N. J. 
Wm. H. Bradley, New York. 

E. C. Brown, New York. 

Prof. Charles F. Chandler, New York. 


G. W. Doane, New York. Emerson McMillin, New York. 

H. E. Gawtry, New York. Edm’d H. McCullough, Philadelphia. 

E. P. Gleason, New York. Dr. Henry Morton, Hoboken, N. J. 
Alexander C. Humphreys, New York. | Prof. T. C. MendenhaH, Worcester, Mass. 
Gen. Andrew Hickenlooper, Cincinnati. Martin Maloney, Philadelphia. 

Charles E. Judson, Chicago. | Wm. J. Murphy, Minneapolis. 


Frank Tilford, New York. 

Prof. R. H. Thurston, Ithaca, N. Y. 
Eugene Vanderpool, Newark, N. J. 
Capt. Wm, H. White, New York. 
Pr. Wm. H. Wahl, Philadelphia. 
Walter Wood, Philadelphia. 


Walton Clark, foo ae | Gen. James H. Jourdan, Brooklyn. 


| 


The Gas Associations have Appointed the Following Representatives: 


W. M. EATON, J. A. BRITTON, IRVIN BUTTERWORTH, GEO. T. THOMPSON, 
Michigan Gas Asso. Pacific Coast Gas Asso. Ohio Gas Light Asso. Western Gas Asso. 





PROSPECTUS. 


HE object of the Gas Exposition is to bring together a collection of gas apparatus and appliances of every 
description, for the two-fold purpose of affording the general public and the gas engineer an opportunity to 
study the developments that have taken place in the gas industry during recent years. In submitting the plan of 
the Exposition to those who may feel an interest in the project, the management would call the attention of manu- 
facturers of supplies of every description, entering into the manufacture of gas, to the great benefits which similar 
affairs have conferred on the industries of Grea‘ Britain, Germany and France, in which countries the exhibitions 
of gas appliances are held with recurring frequency. The creation of a healthy public sentiment in favor of gas is 


one of the first aims of large numbers of foreign gas companies. 


MADISON SQUARE GARDEN. 


In the selection of New York for the inauguration of an enterprise be put forth that ingenuity can devise to thoroughly advertise the 





of this character, it is believed that no mistake has been made. In 
this city the Madison Square Garden is looked upon as one of the 
great show places of the metropolis ; it contains within its walls the 
requisite space for the proper display of an almost unlimited amount 
of product, without which an affair of this kind cannot hope for the 
stamp of public approval—hence the selection of this great building 
for the inauguration of the gas industries exposition during the two 
weeks beginning January 25, 1897. 

The greater New York contains a resident population of 3,000,000 
people. Within a radius of 50 miles of Madison Square Garden live 
4,500,000 people; reliable statistics show that an average of fully 100,000 
strangers visit New York every day in the year. Thus it will be 
seen that the gas exposition will draw froma population of fully 
6,0uU,000. In this connection it ma be stated that every effort will 








exposition, and create a desire in the minds of the public to come to 
the show ; and once within its portals the dazzling brilliancy there 
abounding, coupled with the many attractive and instructive ex- 
hibits, will cause the visitor to wish to come again. 

It is expected that cooking demonstrations will be a feature of the 
exposition. The lecture and concert hall, situated conveniently near 
the great amphitheater, in which the exposition is to take place, 
affords seating room for 1,200 to 1,400 people. The most experienced 
and talented ladies obtainable will be selected for this feature of the 
affair, which must prove one of the show’s greatest attractions ; not 
only for the housewives who may be attracted to it, but for gas man- 
agers, who will thus have an opportunity to study the advantages 
these gas cooking demonstrations offer as one of the means at hand 
for the education of people in the uses of gas. 
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THE “VULCAN” GAS HEATERS 
And Appliances 





Take with the Public because they are GAS LOGS, RADIATORS, 
Well Made, Well Finished and Well Known. CYLINDER STOVES, 


9 FIRE PLACE HEATERS, 
as IMITATION COAL FIRES, 
Everything for Gas 


that is made! 
Waffle Irons, Cake Griddles, 
Hot Closets, Ovens, 
Candy Stoves, Water Heaters, 
etc., etc. 


na @ > 
a aN ire 


mw} al 





', = <2. 
aL En Pa TX) 
~ 





No. 234. Design Patented. 





Keep Our Catalogue on File. 


c 


WM. M. CRANE & CO., 838 Broadway, NewYork. 


Factory, 447 to 453 West Fourteenth Street. 


AMERICAN GAS COMPANY. 


222 South Third Street, Philadelphia, Pa. 


Owns, Operates, Buys and Leases Gas Works. 

















ALSO UNDERTAKES ALL KINDS OF CONSTRUCTION WORK. 


Especially the Installation or Extension of Plants for the Manufac- 
ture of Gas from Caking Coal. 
The attention of Gas Managers is particularly called to the many improve- 


ments in this method of manufacture instituted during the past fifteen years, and 
the extremely low cost at present.of Coal Gas. 





CORRESPONDENCE RESPECTFULLY SOLICITED. Address 





GEO. G. RAMSDEIu.1., Gen’l Maner. 
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INJUNCTION ISSUED AGAINST INFRINGERS. 


On September 23d the United States Circuit Court for the Southern 
District of New York granted an injunction restraining and enjoining the 


further infringement of our Welsbach patent. READ IT. 


UNITED States Crrcuit Court, 
Southern District of New York. 


WELSBACH LIGHT COMPANY, 
Vs. bas EQuITY. 
. A. LIEBES. 


The President of the United States, 











To A. LreBEs, and his servants, agents, attorneys and workmen, GREETING: 

WHEREAS, It has been represented to us in our Circuit Court of the United States 
for the Second Circuit and Southern District of New York, that Letters Patent of the 
United States No. 438,125, were issued in due form of law on the 7th day of October, 1890, 
to Carl Auer von Welsbach, assignor of the complainant, then known as “ Welsbach Incan- 
descent Gas Light Company of New Jersey,” and that the complainant herein is the owner 
of said Letters Patent, and that you, the said A. Liebes, have infringed the rights secured by 
the aforesaid Letters Patent, by making, using and selling to others to be used, incandescent 
devices for gas burners, embodying and containing the invention and improvements described 
and claimed in said Letters Patent No. 438,125. 

Now, THEREFORE, We do strictly command and enjoin you, the said A. Liebes, and 
your attorneys, agents, servants and workmen, under the penalties which may fall upon you 
in case of disobedience, that you forthwith and forever desist from directly or indirectly mak- 
ing, or causing to be made, delivering, vending, or causing to be sold, offering for sale, using, 
or causing to be used in any manner, any incandescent devices for gas burners, like, or similar 
to those which you have heretofore made, used or sold, containing or embodying the invention 
and improvements described in said Letters Patent No. 438,125, and claimed in the claim 
thereof, and from counterfeiting or imitating the said invention or improvements or any part 
or parts thereof, and from in any manner or way whatsoever, violating or infringing the said 

Letters Patent No. 438,125 and the claim thereof, and from doing, or causing to be done, any 
other act or thing whatsoever in infringement of the said Letters Patent No. 438,125. 

Wit Ess, The Honorable Melville W. Fuller, Chief Justice of the United States, at the 
City of New York, in the Southern District of New York, this twenty-fourth day of Septem- 
ber, A. D., 1896. 


(SEAL) JOHN A. SHIELDS, Clerk. 
(Endorsed) U. S. Circuit Court, Southern District of New York, in Equity.—Welsbach Light Company vs. A. Liebes. 
Injunction. 
A Copy of a Writ of Injunction this day issued out of my office. JOHN A. SHIELDS, Clerk. 


We shall proceed against all infringers; manufacturers, dcalers and 
users being equally liable to injunction and damages. The decree of the 
court awarding the injunction also awards profits and damages. Do not 
be misled or deceived by guarantees offered by infringers, as such guaran- 
tees will not protect you against suit, injunction and damages. For your 
own protection see that you get the genuine Welsbach light. All other in- 
candescent gas lights are infringements. 


. WELSBACH LIGHT COMPANY. 
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FIRE KING GAS HEATERS. 


ipa ~ 


a. 
Best Constructed, Finest Finished and Most Economical Gas 
Stoves Made. Send for Beautiful New Catalogue, just 
issued, and get our Prices before buying. 


MANUFACTURED BY 


A. WEISKITTEL & SON, Baltimore, Med. 


New York Branch, 1387 Broadway. 
New England. Agents, WALDO BROS., Boston. 

















Their Construction and Arrangement, 


And the Manufacture and Distribution of Coal Gas. 


Originally written by SAMUEL HUGHES, C.E. 
Rewritten and Much Enlarged by WILLIAM RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Improvements. Price, $1.65. 


A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 





A CONVENIENT 


HUGHES’ “GAS WORKS,” BINDER for the JOURNAL 








STRONG. 


DURABLE. 


LIGHT. 


SIMPLE 


CHEAP. 


HANDSOME. 





Price, $1. 





A.M. Callender 
& Co., 


82 Pine st., 
N. Y. City 











any pressure is at once seen. 
any diameter is at once found. 


tions, may be immediately found. 





For sale by 











Cox’s Gas Flow Computer. 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
CAS-FLOW *¥%. yds. long, for any pressure from (0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. 

ee COMPUTER. co 4 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
° : 3. When the required discharge and the length of pipe are given, the pressure corresponding to 


Coparightsevady , . 4, Any suitable cembination of the different factors of any problem, under all possible condi- 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $5.00, per Registered Mail. 


4: M. CALLENDER & CO., 32 Pine St., N. Y. City. 
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J EWEL GAS STOVES 








Gee hore ht) awe WIT EE ie es we 


GERAIS For Heating and Cooking, 


PLL We wae © SEP, 


‘ou 

; < al i\ /\ 
| aa (8 ; 
bie iviiel a 


ARE ABSOLUTELY PERFECT. 





60 Styles of Heaters. 
T8& Styles of Gookers. 





This cut illustrates the new line of Radiators. Three 
Sizes. Two Styles of Finish. 





LOW PRICED. VERY HANDSOME. 








we Write for Catalog _ m= 


GEORGE ue pLARK & COMPANY, Makers, CHICAGO. 
FRED. BREDEL, CE. 


Goal and Water Gas Plants, 


OWN SYSTEM. 














Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 





To. 118 F'arwell Awenue, :-- Milwaukee, Wiis. 
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CHAS, M. JARVIS, Prest. & Chief Engineer. BRR K. FIELD, Vice-President. GEO. H. SAGE, Secretary. FRANK L. WILCOX, Treasurer. 


BERLIN [RON BRIDGE CO. 


Engineers, Architects, and Builders of Iron and Steel Structures. 


al 
re 


| 
















































































TOSS £MG.LONV 


(he above illustration is taken direct from a photograph, and shows the construction of an Iron Truss Roof designed and built by us for the 
Providence Gas Light Company at Providence, R. I. The building is 40 ft. in width by 100 ft. in length, the side walls being of brick 
and the roof being entirely of iron—that is, iron trusses and iron purlins covered with corrugated iron. The building 
is ventilated by our Improved Ventilators, extending the full length of the roof, with side shutters opened and 
closed by cords from the floor. No woodwork is used in any way about the construction of the building. 





Write for Illustrated Catalogue. 





Cffice and Works, No. 6 Kailroad Avenue, East Berlin, Conn. 








ALex. C. HUMPHREYS, M.E., 
MANHATTAN LIFE BUILDING, 
{64 BsRoaDwar,) 

NEW YORK. 


ARTHUR G. GLasGcow, M.E. 
9 VICTORIA ST., 
LONDON, S. W., 

ENGLAND. 


CABLE ADDRESS, 
LONDON & NEW YORK, 
““HUMGLAS."" 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








DECEMBER, 1896. 





Table No. 2. 











ie Table No, 1. NEW YORK 
> FOLLOWING THE CITY. 
6 MOON. Aut NieutT 
° LIGHTING. 
A : Light. | Extinguish.|| Light. | aoe 
ra P.M. | AM. 
Tue. | 1] 5.00 pm} 6.10 Am) 4.20 | 6.10 
Wed. | 2} 5.00 6.10 | 4.20 | 6.10 
Thu. | 3} 500 6.10 4.20 
Fri. 4) 5.00 NM! 6.10 4.20 
Sat. | 5| 5.00 | 610 || 4.20 
Sun. | 6} 5.00 6.10 | 4.20 
Mon.| 7| 5.00 6.10 | 4.20 
Tue. | 8} 5.00 6.10 | 4.20 
Wed.| 9| 9.00 6.10 | 4.20 





6 
6 
6 
6 
6 
6 
| 6. 
Thu. |10/10.00 | 6.10 || 4.20 | 6. 
Fri. |11/1100 FQ 6.10 || 4.20| 6 
Sat. |12|12.00 | 6.10 | 4.20 | 6 
Sun. |13} 1.00 Am) 6.20 4.20 | 6 
Mon. | 14} 2.00 6.20 4.20 | 6 
Tue. | 15} 3.00 6.20 4.20 | 6 
Wed |16} 4.10 6.20 4.20 | 6 
Thu. |17} 510 6.20 4.20 | 6.20 
Fri. |18|\NoL. |No L. 4.20 | 6.20 
Sat. |19'No L.rmM\No L. 4.20 | 6.20 
Sun |20\NoL. |NoL. - || 4.20} 6.20 
O pM| 7.00 PM}! 4.20 | 6.20 


2D 2 29 1D WKH SB Bee Se 
coo ocoo SC CO tt lr Ot Or Or Or Cr 




















Mon. |21) 5.1 

Tue. |22| 5.10 8.10 4.20 | 6 20 
Wed. |23) 5.10 9.20 4.20 | 6.20 
Thu. | 24} 5.10 10.30 4.20 | 6 25 
Fri. {25} 5.10 11.40 4.20 | 6.25 
Sat. |26] 5.10 19/12.50 am|| 4.20 | 6.25 
Sun. |27] 5.10 2.00 4.20 | 6 25 
Mon. |28/ 5.10 3.20 | 4.20 | 6.25 
Tue. |29| 5.10 4.30 || 4.20) 6.25 
Wed. |30/ 5.10 6.20 | 4.20 | 6.25 
Thu, |31} 5.10 6.20 | 4.20 | 6.25 








TOTAL HOURS LIGHTING 
DURING 1896. 








By Table No. 1. By Table No. 2. 
Hrs.Min. Hrs. Min. 
January ....220.40 | January. ...423.20 
February. ..207.00 | February. ..367 40 


March..... 193.00 | March..... 395.35 
BPs «0. -nkt lO) Apell...... 298.50 
May.....-. 164.00 | May .......264.50 
June ...... 142.10] June...... 234.25 
FU kn 0 esi 142 10 | July....... 243.45 
August ... 150.50 | August ....280.25 


September ..163.00 | September. .321.15 
October....193.10 Gctober ....374.30 
November.. 207.00 | November ..401.40 
December. .237.30 | December. .433.45 














= 





' Total, yr..2194.40 | Total, yr...4000.00 
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P. H. & F. M. ROOTS Co,, 


Connersville, Ind. 




















GAS EXHAUSTERS. BYE-PASS VALVES. 
AUTOMATIC GAS GOVERNORS. 
GAS VALVES. PIPE FITTINGS. 











New Design This Design 
of is Used 
Direct for all 
Connected Exhausters 
Engine from 
and No. 7 
Exhauster to 
on Same No. 10, 
Bedplate. Inclusive. 














Write for Illustrated Catalogue. 
Estimates submitted on application. 


P. H. & F. M. ROOTS CoO.,, 


Connersville, Indiana. 


New York Office, 109 Liberty Street, J. B. STEWART. Manager. 
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THE UNITED 
GAS IMPROVEMENT CO., 


DREXEL BUILDING, PHILA., PA. 


























Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 


THE STANDARD LOWE WATER GAS APPARATUS. 








Standard ‘‘ Double Superheater’”’ Lowe Apparatus, designed for the use of Naphtha, Crude Oii, cr “‘ Distillates.’’ 





BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 


Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected tu 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 








PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON APPLICATION. 
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THE WESTERN GAS 
CONSTRUCTION CO., 


ENCINEERS and BUILDERS, 
FORT WAYNE, INDIANA. 
Water Gas Apparatus... 


Improved Double Superheater Settings, 


Improved Single Superheater Settings, 
Special Designs for Small Works. 


Our apparatus is designed’to tse any grades of Oils or Naphthas, Gas House or 
Oven Coke, or Anthracite Coal. Results are Guaranteed. 


Coal Gas Apparatus... 


Agents and For FRED. BREDEL—Washers and Purifying System, Mouthpieces and Bench Castings, 
For CEO. SHEPARD PACE’S SONS-—Walker Ammonia Concentrators and Sulphate Stills, 


Builders. Walker Patent Mouthpieces. 


Manufacturers of THE WESTERN GAS VALVE, all Iron, Double Gate, 4 to 36 Inch. 


Purifiers, Condensers, Scrubbers, Street Main Specials, Iron Roofs, Iron Floors, Oxide Elevators and Conveyer Machinery. 





NEW YORK OFFICE, 32 Pine Street, WM. HENRY WHITE, Engr. 


LUDLOW VALVE MFC. 60., N BN Sane eae CO. 


MANUFACTURERS OF 








c+ 
VALVES, Pde - |%, 
Double and Single Gate, 4 in. to 72 in., outside and | + as 
inside Screws. Indicator, etc., for Gas, 


Water, Steam, Oil and Ammonia. MANU Be ncn RE RS 0 le 



































; : PECULIARLY apapten ff 
y . TO STAND ON oiaers 
: 5 | ‘hind all Ironwork about Gas Works. 
y ¥ POU GCHEEEPsinE, N. WY. 
aa = 
: : CHAPMAN VALVE MANUFACTURING CO,, 
MANUFACTURERS OF 
eo) o : 
hs he - Valves and Gates for Gas, Ammonia, Water, Ete. 
* = Also, Cate Fire Hydrants with and without Independent 
4) é Nozzle Valve. All Work Cuaranteed. 
) i) Works & Gen’l Office, Indian Orchard, Mass. Treasurer’s Office, 72 Ki!by &112 Milk Sts., Boston Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 
Hydraulic Main Dip Regulators, Check Valves, GASHOLDER TANKS AND vn The Luxury vr ss - 
z e€ man who has never been est over the picturesque 
Poot Valves, Yard Wash and Fire Hydrants, (GAS WORKS MASONRY COMPLETE xem vor contrat nas. sensation in store for him that he 
OFFICE AND WORKS: , Plans prepared and Estimates furnished at short notice. for “ae Peo a = serteacaceeaaggieg done in 
938 to 954 River St., & 67 to 83 Vall Av. ‘J. P. WHITTIER, ia de his eae edad cae of wage 





TROY, N.Y. 70 Rush St., Near Division Ave., Brooklyn, N. Y¥. | —Hardware. 
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NATIONAL GAS 4x» 


WATER Go., 





218 La Salle Street, Chicago. 
Builder and Operator or Gas works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. 


E. E. MORRELL, Engineer. 








CONNELLY IRON SPONGE AND GOVERNOR CO, 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 





Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” ae 


substitute for lime. 


We guarantee a large saving, both in cost of material and labor. 





AUTOMATIC 
GOVERNOR. 


OVER FOUR HUNDRED NOW IN USE! 
WILL PAY FOR ITSELF WITHIN A YEAR! 
REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY .RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 


NO WORKS COMPLETE WITHOUT IT! 
ITS SERVICE SECURES PERFECT DISTRIBUTION! 





STEAM JET 
EXHAUSTER. 


Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
Compensator and Bye-Pass Valves in the most compact form possible. 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 
10 to 15 per cent. 


Occupies but 


No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0, No. 365 Canal St, New York. 








Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 
32 Pine Street, N. Y. City. 








Travel Up to Date. 


The New York Central offers unequal ad- 
vantages for through travel between the’ Kast 
and West. It is the only Trunk Line entering 
the city of New York; its Grand Central Sta- 
tion is in the very center of the metropolis, in 
the midst of the hotel, residence and theater 
district ; it is the only line protected its entire 
length by block signals; it has the fastest 

‘trains in the world; the finest equipment ; 
scenery including the Hudson river, Mohawk 
Valley and Niagara Falls. 


| H.W. Douglas (°ets‘compeny) Ann Arbor, Mich. 





DOUGLAS’ FERRIC OXIE TRON MAEE 


For Gas Purification 


Is a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
of Iron, containing no sawdust, thus effecting | 
a saving in freight, leaving the consumer to 
furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 


For Gas Purification. 


Acts immediately, and more efficiently 
than any otner purifying agent 
now in use. 


Greenpoint Chemical Works. 


JOHN SCHRIEVER, Manager. 
Greenpoint Ave. & Newtown Creek, Brooklyn N.Y 


Farson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER. 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOLLER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


H. E. PARSON. Svot.., 621 Broadwav N. Y. 
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tom PERKINS & CO., sum 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING : 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 
Old Kentucky Shale and 0. K. Boghead. 


Shivpments from New Work, Fhiladelphia. Baltimore ana Norfolk. 


BERWIND-WHITE COAL MINING COMPANY'S 














Qcean Westmoreland Gas Coal. 


° STRIGTLY High Grade..... 
meeavieks Carefully prepared. 


| For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming: 


FIELDS ANALYSIS 


E"or the Wwear 1890. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireiand. Being the 
Twenty-seventh Year of Publication. Compiled and Arranged by 


JOHN W. FIELD. Sec. & Gen. Mangrtr. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by | 


A.M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 





Washington Building, New York. 














Coal Tar Genealogical Tree 





MR. T. VINER CLARKE, of London, Eng., having compiled a novel Chart'or Map illustrating the various . 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number -£ copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 82 Pine ‘Street, New York, 
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The Despard Gas Goal Go.,} PENN GAS COAL CO. 
DESPARD GAS GOAL, coven hin 


AND MANUFACTURERS OF 


COKE. 


MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, = = Locust Point, Baltimore, Md. 
OFFICE, = 44 South Street, Baltimore, Md. 


ROUSSEL & HICKS, 
71 Broadway, N. Y. 


BANGS & HORTON 


AGENTS, 
60 Congress St., Boston. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


me Simple, Durable. Will 
rush any ‘Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. 
Correspondence Soiicited. 








The Gas Engineer’s 
Laboratory Handbook. 


By JOHN HORNBY, F.I.C. Price, $2.50. 


A. M. CALLENDER & CO., 32 Ping Sr., N. Y. Crty 








GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, $65.00. 


This is a valuable and important work, a copy 
of which should be in the possession of every gas 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.% 


Coal, Carefully Screened === Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 
FPointsa ofr Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 











EpMuUND H. McCuLLouGnA, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL 60. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Cempany its well-known 
Coal has been largely used by the Gas Companies of #*2w England and the 
Middle States, and its character is established as having no superior in gas 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St., Phila., Pa. 


THE SUN OIL Co. 


OHIO CRUDE OIL, 


88 to 41 Degrees Gravity. 
‘Toledo, O., and Pittsbursh, Pa. 























Standard Oil Company. 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 





GAS OIL. 


26 Broadwav, New York City 
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RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


~ RETORTS AND FIRE BHKICH, 





Established 1858. Incorporated 1890. 


Cuas. E. GrEGorRY, Lg ag a V.-Prest. & Treas. 
D. ABERNETHY, Sec 


J.H Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
& 6@a—_— 


MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


2a _— 


Ground Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 


>i a—_—_ 

















SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNAGE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., er N.Y. 











Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co.,| 


CAS RETORTS . 
Manufacturers of ¢ FIRE BRICK . 


_‘ RETORT SETTINCS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either — or Coke. Full and Half- Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8’s or 9's 
erected complete. 


rears of the Coze System of Inclined Retorts. 


(SUT bine st., St. Louis, Mo. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas Retorts, 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


.|Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N.J. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces | 





And Standard Fire Brick and Gas Retorts.. 












Va EES 
| FIRE Brick 
AND: 


Cray RETORTS#: 

















Works, 
LOOEKEPORT STATION, PA. 


—ESTABLISHED 1864.—— 


J AMES GARDNER, JR.., 


Conestoga Bldg., Wood & Water Sts. 
PITTSBURGH, PA, P. 0. Box 373. 


Successor to WiITtIAM GARDNER w Son. 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 








HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


4 EXCELSIOR FIRE BRICK & CLAY 8 


ETORT WORK 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and c:polas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 ss at 5 cents per. pound. 

In Kegs, 190 to 200 

In Kegs less than 100 ° sw 


C.L. GEROULD & 5 003, 


N. 3d & Prospect Avs., Mt. Vernon, N.WV- 
Western Agent, H. T. GEROULD, Centralia, Ills. 














Parker-Russell 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 


| Coke can be used as Fuel in Furnaces. 


Mining and Mfg. Co.,) 





Tuero. J. Smiru, Prest. 
A. LaMBLA, Vice-Prest. and Supt. ; 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


~ LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Red and Buff Ornamental Tiles and Chim: 


ney Tops. Baker Oven Tiles 13x 13x32 
and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


J. A. TayLor, Sec’y. 





A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH: DIBDIN. 
A. M. CALLENDER & CO 382 Prue Street, N. Y. City 


With Numerous Illustrations Price, $3.00. 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Sec 


THE AMERIGAN GAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Diek, Kerr & Co., of London and Kilmarnock. 


KK 
Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power. 


For General Work and 
Isolated Electric Plants. 





‘Tandem 
Cylinder. 
Impulse 

Every 

t Stroke 

100 to 1,000 
Horse Power. | 


| For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long iife, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo: 


the past eight years. “Address w W, GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 
| THEAWESTERN GAS CONSTRUCTION CO." Blirs. & Gen. Agts. Fort Wavne Ino. 











































since alan waibiedindmnaiae 
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DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan Blig,, 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, | 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERI NG COMPANY, 

















INCORPORATED, 
Conestoga Building, PITTSBURGH, PA. 
poi aoa si ° F, L. SLOCUM, Prest. 
Gas Works Machinery of all kinds, SAM'L WOODS, Tress. 


PATENTEE AND OWNER OF 


PITTSBURGH WASHER-SCRUBBER, 


SOLE AGENT FOR 
FELDMANN AMMONIA MACHINE, 


For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 


. Faux System of Recuperative Benches, @&\ 


JAS. GARDNER, JR. 
SOLE CONSTRUCTOR AND BUILDER. 


AMMONIA MACHINE, .. NEW SYSTEM HYDRAULIC MAIN. SCRUBBER. 


INCREASE YOUR PURIFYING CAPACITY 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 














Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 

With this Cap you cen have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. . 

Your present Center Seal can be used, and will only require a new Cap. Under ordinary circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 

Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 

For information and prices address 


KERR MURRAY MFG. CO., 


, Manufacturers of Gas Works Apparatus and sins ana 


FORT WA’ YVNE, IND. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 










































Triple, Double & Single-Lift PURIFIERS. 


GASHOLDERS. 











CONDENSERS. 











Iron Holder Tanks, 
Scrubbers, 














ROOF FRAMES. 





Bench Castings. 














-~Girders. 
OIL STORAGE TANKS. 


























Three Four-Lift Gasholders, each of 4,289,600 Cubic Feet ee Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. | 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed... 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. ‘a 


269 Front Street, East, - - Toronto, Canada. 








ENGINEERS AND BUILDERS 


OF THE 


Improved Lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
: Anthracite Coal, Gas House or Oven Coke. 





New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. 


Catalogues, Plane and EHetimates Furn ehed upon inatibmpbien: LOW! WATER GAS APPARATUS, MERRIFIELD-WESTCOT7-PEARSON SETTING. 
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Millville, N. J. R D O OD ee) ENGINEERS, 
Foundries and Works: { Florence « IRON FOUNDERS, 
Camden, “ m i. y V Zz ® MACHINISTS 


ume 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! Gas HOLDERS 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 





SOLE MAKERS OF 


THE MITCHELL SGRU BRER PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS. 


(PATENTED) 











CUTLER’S 
_ PATENT FREEZING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. FOR CAS HOLDER OUPS. 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
BENCH WORK. PLATE GIRDERS. } HEAVY LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CO. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —orricts- Bridge & Ogden Sts., Newark, N. J. 


= The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 














BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


us - Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


‘Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! ‘To Gas Companies. 


THE LOOMIS PROCESS. | eens car somvens own sesso: 














Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, "Pa. Also, SERVICE CLEANERS, DRIP PUMPS, and STRERT 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. Co. A. GEFRORER. 


BURDETT LOOMIS, - - Hartford. Conn. aaa oe 
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GAS WORKS APPARATUS AND CONSTRUOTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





sO 4 
ix XIS RII a 


KEELES a WAV SWAW LATA . H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
fA % Bn WILLIAM STACEY, Vice-Prest. R. J. TARVIN, Sec. & Treas. 
AN \ x0 | ay THE STACEY MANUFACTURING CO 


Established 1851. 


7 ars 
i 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
' Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


Géorge Sb "iaeard Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Contractors for Ammoniacal Liquor. 
No. GO Wall Street, New Work City. 




















Practical Hints GEORGE R. ROWLAND. T. G. LANSDEN, 
ON THE CONSTRUCTION AND WORKING OF Formerly with the Continental Iron Works. c A , G F P 
Regenerator Furnaces, |Draughtsman and Constructing Engineer. | 0"sulting and Contracting Gas Engineer 
By Maovricge GranaM, C.E. — ngs, Specifications and Estimates furnished for the con | Estimates, Plans and Specifications for New Works (Coa 
Satiieny, Chall struction nee ‘works -s ~anaeery ae ceo = ~< Special or Water Gas), and for Extensions or Alterations. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. | Office, No. 245 Broadway, N. Y. City. | Room H, 108 N. 4th St., St. Louis, Mo. 














WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 








Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 


specocesssestste Gasholders seseeessseeenett 





Single or Telescopic. With or Without Iron or Steel Tanks. 





“OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, 





JAMES R. FLOYD 


& SONS, 


Successors to HERRING & FLOYD, 
Oregon Iron-Works, 


West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


{n useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, World’s Columbian Exposition. 





HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 





SCIENTIFIC BOOKS. 





GAS MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 

TECHNICAL GAS ANALYSIS. $83. 

GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
20 cents. 


PRACTICAL TREATISE ON HEAT AND VENTILATION, 
with Special Relation to Illuminating, Heating and Cook- 
ing y Gas. By E. E. Perkins. $1.25, 


CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2d 
edition. " : 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $8. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Its Appli- 
cations, $5. ~ Vol. I1., Lighting, $4 


IRONWORK: Practical Designing of Structural Ironwork. 
By H. Adams. $3.50. 


GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $5. 


PRA ga HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1. 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL 
PURPOSES. By E. A. Brayley Hodgetts, . $2.50. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 


COAL: Its History and Use. By Prof.Thorpe. $3.50, 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 





HEAT A MODE OF MOTION. By John Tyndall. $2.50. 


THE MANAGEMENT OF SMALL GAS WORKS. By 
CU. J. R. Humphreys. $1. ; 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold. $2. 


DIGEST OF GAS CASES, $5. 


PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 


DISTILLATION OF COAL TAR AND AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
beg re GAS COALS AND CANNELS. By D. A. 
am, 5 E 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. ‘ 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS, By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 


GAS ENGINEER'S LABORATORY HANDBOOK..- By Jno. 
Hornby, F.1.C. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P: Gerhard. 
50 cents. 


PRACTICAL PLUMBING.- By P. J. Davies. $3. 





AMERICAN PLUMBING. By Alfred Revill. $2. 


CEMENT; A Manual of Lime and Cement, their Treatmen 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Byeei Application to 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electrie 
eration, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Knapp. 


as POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
, TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sources and Applications. By 


John FT. Sprague, M.IL.E.E. $6. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 


must >e added to above prices. We take especial pains in securing and forwarding any other Works that may be 


desired, upon receipt of order. All-remittances should be made by check, draft, or post office money order. No 
books sent_C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York. 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pip¢ 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. — 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








§ Cast Iron Pipe 
For Natural or 
Artificial Gas, 
Flange Pipe, 


Electric Light Posts. | 


| WATER & GAS PIPE ( 


The Addyston 
Pipe & Steel Co., 


Cincinnati, O. 


The Chemistry of 
Illuminating Gas. 


By NORTON H. HUMPHRYS. Price, $2.40. 
Ae M. CALLENDER & CQ., 32 PINE ST., N. Y. Crry. 


WARREN FOUNDRY 


Established 1856, 





EE CAST IRON 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


WATER AND GAS PIPE, 


FROM THREE TO ForTy- EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Mange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., etc 





A 





1 SWITEREIEE = ) 
70 GENERAL FOUNDA WORK 





GEORGE ORMROD, Ma angr. & Treas., Emaus. 
JOHN DONALDSON, Prest , Ra Bldg. Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 








JOS. R. THOMAS, 


No. 32 Pine Street, N.Y. City 


CONSULTING AND CONSTRUCTING 


PLANS, SPECIFICATIONS AND ESTIMATES FURNISHED. 


Contracts taken for all Appliances 
required at a Gas Works, 


Either for New Works or Extensions to Old Plants 











Davio Leavitt Houcu, 


26 CORTLANDT ST., N.Y. CITY. 





Consulting Engineer 
Gas Engineer and Contractor. 


Investigations and Appraisals, 
Designs and Estimates. 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing 


Temporary Address, 


Care Messrs. Brown. Ship ey & Co., London, Eng. 








1894 DIRECTORY 1894 


OE aaaieapenaemie ner wicis acum hewn COMPANIES 


Price, 


A. M. CALLENDER 


& CO, : 


$5.00. 


. No. 32 Pine Street, New York. 








PRACTICAL HANDBOOK ON 


~ GAS ENGINES _— 


With Instructions for Care and Working of the Same. 


By G, LIECKFELD, C.E. 


Translated with Permission of the author by GEO. M. RICHMOND, M.E 





FPrice, $1.00. 


A.M. CALLENDER & CO., 82 Pine Street, New York 
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IN ASTELAWN TEL TUFTS, 


153 Franklin St., Boston, Mass. 








Cc. Ww. ee - - Manager. 


MwDRY GAS METERS.) 
= Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


> Apparatus for the Chemical Testing of Gas and Gas Liquor. 











CHARLES E JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


‘Established 1866. 
BALTIMORE, North & Saratoga Sts. ‘CHICAGO, 107 West Monroe St. 


NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Fron; St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Ete. 





~—=_“‘Perfect” Gas Stoves —a 


THE GOODWIN METER COMPANY, 


1012-1018 Filbert pireet, Philadelphia, Pa. 


Gonsumers’ and Station Meters, 
Standard Photometrical#<«Analytical Gas Apparatus | 


“Sun DIAL” Gas COOKING AND HEATING STOVES. 


Particular attention given to Repairing GEORGE B. =: hitesenipin Agent, 
Meters and Scientific Apparatus. .. . 113 Chambers Street, N. Y. City. | 


METRIC METAL COMPANY, 


_ MANUFACTURERS © 


DRY GAS METERS 


For: all Kinds of Service. 




















. ALSO MAKERS OF THE 


MATGHLESS GLASSIC GAS COOK STOVES AND RANGES. 


Send for 96 Stove Catalogue. : i Factory ait rie, Pa. 
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THE AMERICAN METER Co. 


Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. _ METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. _ PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
dMamufactories: GAS STOVES. mr <i atthtl 
SUG@’S “STANDARD” ARGAND BURNERS, ae a ny eI 
512 West 22d St., N. Y. SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Louis. 


Arch & 22d Sts., Phila. Wet Metere with Lizar’s ‘“Invariable Mcasuring’”? Drum. 222 Sutter Street, San Francisco. 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphia, Pa. 








MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite. 


a METERS REPAIRED___... 


PREPAY MEN'T GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED. 


D. McDONALD & CO., 


Established 1854. 

















511 West 21st Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St., 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


‘Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











T. D. BUHL, Pres’t. CHAS. H. JACOBS, Vice-Pres’t & Manager. 


BUHL STAMPING CO. 


Detroit, Mich. 
Makers of Gas Meters. 


UR equipment embraces the Latest and 
Most Improved Machinery. We make 

our own Tin Plate. Weclaim for ‘*BUHL”’ 
METERS, Increased Durability, with 
probability of Fewer and Less Expensive 
Repairs, and More Accurate Adjustment. 
Comparisons invited. Meters of othermakers 
promptly repaired. Mati orders solicited. 














merges 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, : 75 N. Clinton Street, Chicago, 
: Occupies thie page every alternate week, 











+ 00000000 905590065 058 00050000560ss00c cc dbe cccceehennennsesesbesebibanseteeeh buatbesbhashen For efficiency and low gas consumption. 


) ££ : For smooth and quiet running. | 
U N E Q UAT E D For simplicity of construction and grace in design. 
For general reliability. ' 


PPPUTTETITITELTOTITET TIT TTT TTe errr e rrr rrr ris For close regulation of power. 











150 MEDALS AND DIPLOMAS. 


The “OTTO”--The First. 


The First to use the four-stroke cycle. The First to admit-well measured and distinct charges of gas into 
an air space. The First in the adoption of poppet valves. The First to develop the tube igniter, with 
automatic or timed firing. The First to have a reliable electric and a practical magnectic igniter. 


THE FIRST SMOOTH RUNNING & NOISELESS GAS ENGINE COMBINING EFFICIENCY & SIMPLICITY. 


Gur... SIMPLICITY, as far as is 
° ible, with good de- 
Golumbian A pennant 
{ sign and perfect Work- 
Sty e ing. Built on scientific 
IS FITTED principles, with a view 


With removable seats and 
casings for all valves. 


With Patent Alloy Tube, 
good for one year. 


to HIGHEST EFFICIENCY 





K 


With timing device for igni- 
tion, preventing starting 
backward; or with elec- 


tric igniter. Sizes, 


OVER 45,000 SOLD. One to 250._H.P. 





The First and Only Engine To-day to Please Every Purchaser 





DEMONSTRATION 








It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the “Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 


engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 


tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


“OTTO GAS ENGINE WORKS,” Inc., 338d & Walnut Streets, Phila., Po, 
NEWYORK. 18 Vesey St: . |... BOSTON, 19 Pearl St.-- ~-- CHICAGO, 245 Lake St, _ 
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